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Abstract 
This PhD project studies energy poverty in rural India in order to understand its underlying social 
constructs and effect on people’s well-being. A core inspiration for undertaking this research stems 
from my profound interest in understanding the way in which people’s energy demands, energy 
sources, and services interact with their social systems, such as their day-to-day routines, 
established norms, well-accepted traditions, and culture. In so doing, this project aims to contribute 
towards achieving India’s goal to universalise modern energy access to all. Presently, India suffers 
from longstanding energy poverty, with about 239 million people unconnected to electricity and 
about 800 million relying on harmful solid fuels for cooking. This study has three objectives: (1) to 
understand the links between people’s livelihood practices and household decisions in relation to 
energy sources and services; (2) to understand how the energy poor’s capabilities are influenced by 
their choice of energy sources; and (3) to understand the role that social structure has on persistent 
energy poverty and find out ways to break the energy poverty cycle.  
This project represents a niche of studies that investigate energy poverty from an undervalued realm 
of social science. It benefits from an emerging conceptualisation that strongly argues for a research 
lens that navigates beyond the economic and technological influences of energy systems and 
unpack the relationship between energy and society. This novel concept acknowledges that demand 
for energy is not for energy itself, but for undertaking services required by people as members of 
society. Energy, therefore, is intricately intertwined with social systems that shape people’s needs, 
choices, decisions, and opportunities. To unpack this complex connection between energy and 
society, this project applies two prominent social theories: the Capability Approach (CA) and 
Structuration Theory. 
This research employs a qualitative approach of inquiry. Techniques applied for data collection 
comprise a set of in-depth interviews, focus group discussions, and observation. These techniques 
provide valuable groundwork for gathering a subjective understanding of people’s life experiences, 
both individual and collective, values, societal dominations, and energy practices. Fieldwork for the 
study was undertaken in the Chittoor district in the state of Andhra Pradesh, India.  
Three important findings have arisen from this project. First, a household’s energy choice decisions 
do not occur in isolation. To understand why households choose one cooking fuel over another, one 
must understand how every decision, not just those regarding fuel choice, is made at a household 
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level. It helps explain a household’s priorities and the underpinning criteria for prioritisation. The 
structure of society plays a crucial role in this prioritisation.  
Second, energy poverty should not be measured against the amount of energy a household has 
consumed or how many households have access to modern energy sources. It should be measured 
based on the choices and opportunities energy sources provide to achieve well-being. Importantly, 
this study demonstrates that access to electricity improves people’s well-being, whereas the use of 
solid cooking fuels deprives the energy poor from achieving capabilities that lead to a quality life. 
Additionally, it argues that energy poverty is not only an outcome of the unavailability or 
unaffordability of modern forms of energy, but also of firmly rooted social inequalities and 
injustices. 
Third, people’s choice of cooking fuels is intertwined with established social norms and traditions. 
The use of solid cooking fuels is embedded in traditional beliefs, income-generating practices, 
social norms, and culture. It is therefore more difficult for the energy poor to reject their traditional 
fuels than to adopt modern alternatives. This is why, regardless of the availability and even 
adoption of a modern cooking fuel, the use of traditional fuels continues, resulting in the persistence 
of energy poverty across time and scale.  
A central policy implication emerges from these findings. It is that even though improving the 
supply infrastructures of modern energy sources, as well as their mechanisms and financial 
incentives, is undoubtedly critical, this alone is not sufficient to entirely alleviate energy poverty. 
As this thesis demonstrates, people’s choice of energy is rooted in society. It therefore argues for 
developing interventions for the alleviation of energy poverty in light of social and contextual 
barriers, which can be understood from bottom-up mechanisms and local-level planning processes. 
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1 Introduction 
This thesis explores energy poverty in rural India in order to understand its underlying social 
constructs and effect on people’s well-being. As the basis for the thesis, this chapter first introduces 
energy poverty and its global presence. Second, it presents a brief appraisal of energy poverty in 
India, and this in turn leads to an outline of the problem this thesis focuses on. Third, it outlines the 
supporting theories, before going on to state the research objectives of the thesis. Finally, the 
significance of the study is discussed, followed by the thesis outline.  
1.1 Introduction to energy poverty 
Energy poverty is a constantly emerging concept in energy literature and has multiple definitions. 
However, it is commonly understood as not having access to modern forms of energy, such as 
electricity and gas (Guruswamy 2011, Halff, Sovacool et al. 2014). Similarly, the United Nations 
Development Program (UNDP) defines energy poverty as, “an inability to cook with modern 
cooking fuels and the lack of a bare minimum of electric lighting to read or for other household and 
productive activities at sunset” (Gaye 2007, p.4). Keeping the lack of access to modern energy 
carriers as the central theme, the Asian Development Bank (ADB) presents a slightly broader 
definition of energy poverty, which is “the absence of sufficient choice in accessing adequate, 
affordable, reliable, high-quality, safe and environmentally benign energy services to support 
economic and human development” (Masud, Sharan et al. 2007, p.47).  
Increasingly, the critical role of modern energy in development is emphasised in several global 
platforms. The UN’s former Secretary-General Ban Ki-Moon once stated that “energy is the golden 
thread that connects economic growth, social equity and environmental sustainability”1. Although 
energy was not explicitly mentioned in the Millennium Development Goals (MDGs), its inevitable 
role in achieving the goals has been widely explored and highlighted during the operational period 
of the MDGs, i.e. 2000–2015 (Modi, McDade et al. 2005, Pachauri, Brew-Hammond et al. 2012). 
Consequently, in its resolution 65/151, the UN designated the year 2012 as the International Year of 
Sustainable Energy for All (SE4ALL), highlighting access to modern energy as key to achieving the 
MDGs2. Furthermore, ensuring “access to affordable, reliable, sustainable and modern energy for 
                                                 
1 https://www.un.org/press/en/2012/sgsm14242.doc.htm 
2 http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/65/151 
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all” has been identified as the seventh goal of the Sustainable Development Goals (SDGs)3, 
covering the period 2015–2030. 
Regardless of all the global commitments and actions, at present there is a vast difference in the 
distribution of modern forms of energy between developed and developing countries. While most 
people in developed countries take access to modern forms of energy for granted, it still remains a 
distant aspiration for a large proportion of the population living in developing countries. Globally, 
the International Energy Agency (IEA (2017) estimates 1.1 billion people remained unconnected to 
electricity in 2016, and 2.5 billion people relied on biomass for cooking in 2015. Figure 1-1displays 
the distribution of the energy poor around the world, the majority of whom hail from Sub-Saharan 
Africa and developing Asia.  
 
Figure 1-1. People relying on biomass and without access to electricity (in millions).  
(Source: IEA 2017) 
In the past few decades, there has been some progress in the expansion of electricity and the 
adoption of clean cooking fuels. Globally, according to the IEA (2017), 6 billion people were 
connected to electricity, and the number of people using modern cooking fuels rose by 60 percent 
                                                 
3 https://sustainabledevelopment.un.org/sdg7 
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between 2000 and 2016. However, the IEA (2017) also projects that the present rate of growth is 
insufficient to achieve universal modern energy access by 2030, implying that by 2030, it is 
estimated that 674 million people will still be without access to electricity, and 2.3 billion will have 
no access to modern cooking fuels.  
1.2 Energy poverty in India 
Globally, India has the highest number of people who lack access to modern energy, with 780 
million people – 30 percent of the global total – relying on biomass for cooking, and 239 million – 
22 percent of the global total – without access to electricity (IEA 2017). The country, however, has 
made significant progress in electrification in the past couple of decades. That is, between 2000 and 
2016, half a billion people were connected to electricity (IEA 2017). If India maintains this rate, the 
IEA (2017) projects it will achieve universal access to electricity long before 2030. Despite having 
access, there remains a serious gap between access to the grid and electricity use at the individual 
household level (Dugoua, Liu et al. 2017, Palit and Bandyopadhyay 2017).  
Progress on providing access to modern cooking fuels in India, on the other hand, has been slower 
than that of electrification, and the IEA (2017) estimates that the country, at its current rate, is 
unlikely to universalise modern cooking fuel access any time soon. According to the IEA (2017), 
580 million people in the country are estimated to remain without access to clean cooking fuels in 
2030, which is the end of the operational period of the SDGs. The majority of rural Indian 
households predominantly cook with solid fuels, such as wood, charcoal, animal cake, and crop 
residue. Table 1-1 compares major sources of cooking fuels used by rural and urban households in 
2001 and 2011, showcasing the persistent use of solid fuels in both rural and urban. Although 
electricity has been considered as a cooking fuel in many countries, both rural and urban households 
in India do not seem to be using it (Table 1-1). It may be because India’s energy policy may not 
have promoted the use of electricity as an alternative cooking fuel. Solid fuel users are 
extraordinarily high in rural areas: 86 percent of rural families use solid fuels, as opposed to only 20 
percent of urban households in 2011 (Census of India 2011).  
India has been implementing several schemes to substitute solid fuels by making liquid petroleum 
gas (LPG) affordable to all; for example, Pradhan Mantri Ujjwala Yojana (PMUY) and Direct 
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Benefits Transfer for LPG (DBTL). Under the PMUY4 scheme, the government subsidises some 
portion of the upfront cost for low-income families to obtain a new LPG connection. Additionally, 
the DBTL5 provides a subsidy to refill LPG bottles. Furthermore, India’s abiding interest to increase 
the provision of modern cooking fuels such as LPG is further emphasised in its draft National 
Energy Policy (dNEP), released in 2017 (NITI Aayog 2017). A more detailed account of India’s 
energy poverty and its initiatives to distribute modern cooking fuels is discussed in Chapter 2. 
Table 1-1. Types of cooking fuels in India in 2001 and 2011.  
(Source: Census of India 2001, Census of India 2011) 
Cooking fuels 
2001 (%) 2011 (%) 
Rural Urban Rural Urban 
Solid fuels (firewood, crop residue, animal dung, coal, 
lignite, and charcoal) 
91.1 31.4 86.5 26.2 
LPG 5.7 48.0 11.4 65.03 
Kerosene 1.6 19.2 0.73 7.53 
Electricity 0.1 0.3 0.07 0.15 
Others (including biogas) 1.5 1.1 1.3 1.0 
In summary, the issue of energy poverty in India is lopsided. On the one hand, the country may 
soon realise its goal to provide electricity for all. On the other hand, millions of people seem to have 
no access to modern cooking fuel, thereby increasing the reliance on solid fuels for many decades to 
come.  
1.3 Statement of the problem 
The basic premise of the energy poverty concept is to highlight the adverse effects of using low-
grade energy sources and advocate for the transition towards high-quality alternatives (Kojima 
2011, Halff, Sovacool et al. 2014). Under energy poverty, people use low-grade energy sources to 
fulfil their daily household energy needs, such as kerosene for lighting and solid fuels for cooking. 
The use of solid fuels for cooking has serious repercussions on human health. According to the 
World Health Organization (WHO), household air pollution (HAP) accounts for more than 4 
million deaths every year (WHO 2014) due to harmful toxins released from the inefficient 
                                                 
4 For more information, http://www.pmujjwalayojana.com.html 
5 For more information, http://petroleum.nic.in/dbt/whatisdbtl.html 
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combustion of solid fuels (Perez-Padilla, Schilmann et al. 2010, Alim, Sarker et al. 2014). Health 
effects due to HAP are observed more in women and children than men, primarily because women 
spend more time cooking than men, and children remain in the vicinity of their mothers (Practical 
Action 2014). Additionally, numerous studies have already documented the detrimental effects of 
energy poverty on the environment; for example, deforestation arising from the use of wood for 
cooking on a large scale (Masud, Sharan et al. 2007, Hosonuma, Herold et al. 2012). Therefore, it is 
almost unequivocally agreed by most stakeholders that there is a dire need for the alleviation of 
energy poverty.  
Despite the widely acknowledged need for alleviating energy poverty, the IEA data of modern 
energy access clearly showcases that a wide range of countries are struggling to achieve this 
objective (Figure 1-1). More specifically, the use of solid fuels for cooking in India is likely to 
remain more or less unchanged for several decades. The IEA identifies substantial changes in 
energy policies, such as an increase in energy investments, decentralisation of energy technologies, 
and adoption of new business models, considered essential for realising modern energy for all (IEA 
2017). Additionally, various other studies identify infrastructural and technological gaps as 
impediments and suggest policies to concentrate on extending energy infrastructures (Andreas 
2006, Barnes, Khandker et al. 2011). Finally, a large body of studies indicates that the cost of 
modern energy is what inhibits people from its adoption (Viswanathan and Kavi Kumar 2005, Jain, 
Ray et al. 2015). 
On the other hand, a small set of studies suggests that, regardless of the availability of modern 
energy infrastructures and technology, people are less likely to abandon their existing energy 
sources due to numerous social and cultural factors (Joon, Chandra et al. 2009, Wang and Bailis 
2015). These studies suggest policymakers need to be mindful of such factors while devising 
policies aimed at alleviating energy poverty. Studying social dimensions in energy research, 
nonetheless, is undervalued (Sovacool 2014), and therefore policy lessons generated from this field 
of study are remarkably low. Therefore, this research aims to contribute to this field by examining 
the underlying social constructs of energy poverty, with a particular focus on India. 
1.4 Overview of theories 
This study is largely influenced by an emerging conceptualisation that acknowledges that demand 
for energy is not for energy itself, but for undertaking services, for example heating and 
illuminating (Shove and Walker 2014). Importantly, contextual circumstances – those such as 
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social, cultural, political, and historical – sway people’s need for services and consequently shape 
their energy demand (Shove and Walker 2014). This concept recognises energy as a resource that 
enables people to perform services, and these services interact with individuals and communities. 
Therefore, unravelling the social constructs of energy poverty requires a framework that connects 
the energy demand of both individuals and communities and the associated energy sources (e.g. 
electricity and gas) and services (e.g. heating and cooking), along with their underlying social 
dimensions. To develop this framework, this study applies two separate but complementary social 
theories, the Capability Approach and Theories of Practice.  
The Capability Approach (CA), developed by Amartya Sen (Sen 1992, Sen 2001) and further 
expanded by Martha C. Nussbaum (Nussbaum 2000, Nussbaum 2011), is an influential social 
theory that presents a normative framework for assessing “well-being”, poverty, and inequality. 
According to the CA, a core focus of poverty reduction interventions should be to expand people’s 
“capabilities”, which is referred to as the freedom to pursue what people value being and doing. 
Well-being, in the CA, is considered a broad outcome of the realisation of capabilities. The CA 
makes a valuable distinction between means and ends; resources are only a means to achieve the 
objective of enhancing well-being (Alkire 2005). The role of public policies should be to make 
these resources available to everyone and provide an enabling environment in order for people to 
choose those resources that create opportunities for them to live a life that they value (Sen 2001).  
To put it into the context of this study, the objective of energy poverty alleviation from a CA lens 
should be to ensure the provision of modern energy as a resource, that is, means to achieve well-
being. The CA can therefore present a platform for assessing the relationship between energy 
sources, energy services, and well-being (Day, Walker et al. 2016). Additionally, since the demand 
for energy sources is a function of services to be undertaken, an important missing link is to 
understand what constitutes relevant energy services in a given context. This study uses Theories of 
Practice to explain this missing link. 
Theories of Practice offer a gateway to understand the formation and continuation of social 
practices (Shove, Pantzar et al. 2012). These theories emerge from various schools of thought such 
as those conceptualised by Pierre Bourdieu and Anthony Giddens (Giddens 1984, Bourdieu 1990, 
Shove, Pantzar et al. 2012). This research particularly uses Giddens’ Structuration Theory (Giddens 
1979, Giddens 1984), which explains that social practices are the outcome of the interaction 
between human actions and social structure. Giddens asserts that the study of society is inadequate 
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unless it combines both the micro-level actions of individuals and the macro-level structural 
influences (Hardaker and Singh 2011). There is a bi-directional relationship between human actions 
and social structure; each influences the other. Structuration Theory sets the stage for unpacking the 
way in which existing social practices reproduce and new practices form over temporal and spatial 
scales.  
1.5 Research objectives  
This research addresses the energy poverty problem currently faced in India, with the aim to unravel 
the underlying social dimensions underpinning the energy poor’s demand for energy services, their 
choices of energy sources, and the ensuing effects on people’s capabilities. The research design of 
the study is illustrated in Figure 1-2. 
This study is unique in two important ways. First, since numerous studies have already outlined the 
infrastructural, technological, and economical barriers to adopting modern cooking fuels, this study 
goes beyond availability and affordability and examines the constitution of enduring energy poverty 
through a social lens. Second, unlike most studies that explore obstacles to the adoption of modern 
energy, this study investigates what inhibits people from completely abandoning their existing 
energy sources. In order to do so, this research project sets the following three objectives: 
Research objective one: Understand the links between people’s livelihood practices and 
household decisions in relation to energy sources and services.  
Underpinned by the concept that views the demand for energy is to perform services, this research 
sets out to explore the connections between people’s livelihood practices, energy sources, and 
services. It is worth noting that livelihood practices are the outcomes of decisions a household 
makes, and decisions are made based on the available choices and the household’s ability to make 
those choices. Therefore, to achieve this objective, this study first explores what livelihood practices 
(energy poor) people perform and the way in which these practices are connected to their choice of 
energy sources and services. Second, it looks at households’ fuel-choice decisions and their 
associated factors. Meeting this objective provides a broader contextual understanding and 
establishes a basis to explore, in-depth, energy poverty and its roots, as embedded within society.  
 
9 | Page 
 
 
Figure 1-2. Research design of the study. 
Research objective two: Understand how the energy poor’s capabilities are influenced by their 
choice of energy sources. 
Understanding the energy poor’s capabilities in relation to their energy sources is driven by a 
broader aim of assessing people’s well-being, which reflects on whether or not people have been 
able to pursue the sort of life they value the most. To achieve this, the study does not measure how 
much energy is required to improve people’s quality of life. Neither does it calculate how much 
income people are losing due to the lack of access to modern energy. Instead, it explores those 
unquantifiable and subjective benefits that people are alienated from as a result of energy poverty 
and which could make a significant contribution to improving well-being. 
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Research objective three: Understand the role that social structure has on persistent energy 
poverty and find out ways to break the energy poverty cycle.  
To achieve this objective, this study unravels what makes the energy poor persist with those 
practices that prevent them from escaping the energy poverty cycle. In so doing, it identifies the 
way in which the social structure influences people’s decisions to continue the use of low-grade and 
harmful energy sources. Additionally, it explores what possible ways exist to completely abandon 
those energy sources. 
To meet the objectives, this study draws on the constructionist ontology and employs a qualitative 
approach of inquiry. The fieldwork is carried out in rural India. In-depth interviews, focus group 
discussions (FGDs), and observation are the three principal methods used for data collection. The 
methodology of the study is detailed in Chapter 4. The findings of the study address the research 
objectives and are used to generate policy lessons.  
1.6 Significance of the study 
The previous sections made it clear that energy poverty is a global phenomenon, affecting several 
developing nations in multiple ways. Increasingly, multilateral development organisations are 
demanding robust actions from governments to put an end to energy poverty because of its adverse 
impacts on the achievement of national and international development agendas (IEA 2010, Practical 
Action 2014). There is therefore a need for studies that investigate energy poverty so that effective 
measures can be undertaken to universalise modern energy access. This study intends to provide 
insights to understand how energy poverty and society are intertwined – more specifically, how 
energy poverty is socially constructed. This understanding may help to reveal the reasons behind 
persisting energy poverty in many countries regardless of the expansion and adoption of modern 
energy, and in doing so, guide policymakers towards more effective approaches to energy poverty 
alleviation.  
This research studies energy poverty in India, where a significant number of people remain 
unconnected to modern forms of energy. Although the country is achieving success in expanding 
electricity access, providing access to clean cooking fuels is still under-achieved despite the 
implementation of several national and sub-national initiatives. Studies investigating the reasons for 
this under-achievement can be of great importance for India. Past studies have documented that the 
adoption or rejection of modern forms of energy not only relies on infrastructural, technological, or 
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economic factors, but also on social and cultural influences (Wang and Bailis 2015, Malakar 2018). 
This study explores these social and cultural aspects behind people’s inertia and resistance to 
rejecting traditional forms of energy. For countries like India, which is struggling to expand the use 
of modern cooking fuels, the findings from this study may help policymakers make informed 
decisions regarding ways to minimise these social and cultural influences.  
Furthermore, this study contributes to the academic literature in two main ways. First, it expands the 
scope of social science in energy research, which is an under-investigated area (Sovacool 2014). It 
does so by offering a novel perspective to conceptualise energy poverty from a framework that 
combines two prominent theories, the CA and Giddens’ Structuration Theory, which have never 
been integrated in a single study prior to this research project. Since the framework proposes ways 
in which social systems create the inertia that prevents people from giving up their traditional 
practices, it can be both scaled up and replicated in studies other than energy research.  
Second, compared to quantitative social science studies, there appear to be fewer qualitative studies 
that aim to generate findings that have policy implications, because the latter do not depend on 
large-scale data, which is the language most policymakers understand (Moore 1983). This study 
demonstrates that the applicability of qualitative social science studies is not only in the generating 
or testing of theories, but also in discovering learning that has policy value. 
1.7 Thesis outline 
There are nine chapters in this thesis, including this chapter, Chapter 1, which introduces the 
thesis.  
Chapter 2 presents the background of the thesis, reiterating its objectives and rationale. It describes 
the spatial and temporal dimensions of energy poverty in India. It further demonstrates a 
relationship between energy, development, and the human development index. It then identifies 
gaps in policies and academic literature.  
Chapter 3 develops a theoretical framework that guides the overall research and helps develop the 
methodology. It conceptualises what factors remain prominent in deciding against completely 
rejecting solid cooking fuels. Drawing on the CA and Structuration Theory, this chapter portrays the 
role of human agency and social structure in reproducing solid fuel-based cooking practices and the 
resulting capability deprivations. 
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Chapter 4 discusses the research methodology. It details the ontology of the study and provides a 
detailed account of the methods employed for data collection. The chapter also outlines the process 
of site selection, sampling, data collection, and data analysis. Additionally, the chapter describes the 
addressing of ethical concerns in the study’s design and procedure.  
Chapter 5 addresses research objective one by exploring the livelihood practices and household 
decisions in relation to energy sources and services. By showcasing the relationship between 
livelihood and energy sources, this chapter explains how the latter is contributing to people’s 
everyday life. It also examines how households make decisions regarding cooking fuels, and 
particularly looks at the role of income in the choice of fuels. 
Chapter 6 partly addresses research objective two. Building on the framework laid out in Chapter 
3, this chapter evaluates the role of electricity in expanding people’s capabilities. More specifically, 
it examines how electricity as a resource has helped people to open up their choices and 
opportunities to live a life they value. This chapter generates several policy recommendations 
targeted at rural electrification in India. 
Chapter 7 also partly addresses research objective two by examining the relationship between 
cooking fuels and capabilities. It asks how people’s inability to cook with modern cooking fuels 
affects their capabilities and well-being.  
Chapter 8 addresses research objective three by exploring the structural factors that contribute to 
resistance against transitioning to modern cooking fuels. It explains how these structural elements 
dominate a household’s decisions to continue using solid fuels, regardless of the availability and the 
adoption of modern alternatives.  
Chapter 9 amalgamates the findings of the study according to the research objectives. Reflecting 
upon the theoretical framework and methodology, it presents several lessons for practitioners and 
academic scholars for future research. Finally, this chapter concludes with policy recommendations 
and discusses areas for future research. 
13 | Page 
 
 
 
 
 
 
 
 
 
 
 
Chapter 2: 
Background   
14 | Page 
 
2 Background 
India’s energy poverty has been widely discussed not only in the academic literature but also in the 
grey literature, including policy documents and newspapers. A brief overview of energy poverty in 
India has already been presented in Chapter 1. This chapter describes in more detail the context that 
defines energy poverty in India and identifies gaps in policy and energy research.  
The first section examines the vital relationship between energy, development goals, and human 
well-being. The discussion concerning the development-energy nexus is extremely important for 
India because the country aspires to not only speed up its economic development, but also to 
improve human well-being. This discussion sheds some light on what role energy plays in 
achieving India’s development aspirations.  
The second section gives a detailed account of the temporal and spatial distributions of energy 
poverty in India. Building on India’s past and projected energy landscape, it explains several critical 
components that are interlinked with energy poverty, such as a mismatch between energy demand 
and consumption; longstanding presence of energy poverty in Indian states; and urban and rural 
disparity. Importantly, it emphasises the reasons why India should focus on improving access to 
modern cooking fuels, particularly in rural areas. 
The third section presents major policies related to alleviating energy poverty in India. It studies 
what policies and interventions India has put forward to universalise access to electricity and 
modern cooking fuels. In so doing, it brings to light the fact that Indian energy policies have been 
paying less attention to the transition to modern cooking fuels than to improving access to 
electricity. Furthermore, it points out that cooking fuel policies are more focused on solving supply 
issues, highlighting a need for research that studies bottom-up mechanisms and generates relevant 
policy lessons. 
Finally, the fourth section examines academic literature prior to 2014 that is related to cooking fuel 
in India, with the intention of establishing the thematic focus of these studies. The objective behind 
this analysis is to determine the research gaps in the academic literature and to address those gaps in 
this research. The findings are that the central concerns of academic literature prior to 2014 were 
health, economic characteristics, and technological interventions. This section concludes, therefore, 
that there is a gap in the research, highlighting the need to go beyond the availability and 
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affordability of modern cooking fuels, and assesses the enablers of and barriers to the transition to 
modern cooking fuels in India.  
2.1 Development-energy nexus in India 
India is one of the most populous countries in the world and is further characterised by high levels 
of poverty. Although the country’s economy is rapidly growing, an inherent tension embedded in its 
economic progression is that it still has a significantly large number of people living in poverty. 
According to the World Bank, the country has more than 268 million people (21.2 percent of the 
total population) who earn less than US$1.90 per day as at 2011 (World Bank 2016). More 
specifically, 14 per cent of the urban population and 26 percent of the rural population – are poor in 
2011. This implies that the gains from the economic growth have not been evenly distributed among 
all, widening the income gap between the rich and the poor.  
Measuring development by income levels has been criticised for its narrow indicators that fail to 
take into account important elements that improve people’s well-being, such as education and 
health. In 1990, the UN adopted an approach that not only comprises economic growth but also 
health and literacy dimensions, called Human Development Index6 (HDI). HDI is divided into four 
groups: very high human development (≥0.800); high human development (0.700–0.799); medium 
human development (0.550–0.699), and low human development (≤0.549). The HDI of India for 
2016 was 0.624, which placed the country at position 131 out of 188 countries in the world (UNDP 
2016). India, therefore, falls in the medium human development group.  
This section describes the development-energy nexus, looking at both development goals and HDI. 
First, it explores the link between development goals and energy, relying on published academic 
papers, government reports, and national and multi-national agencies’ reports. Second, based on 
existing literature, it establishes the relationship between HDI and energy. Then it draws a 
comparison between HDI and energy poverty in India.  
                                                 
6 For more details on HDI, visit http://hdr.undp.org/en/content/human-development-index-hdi 
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2.1.1 Development goals and energy 
In 2000, all 191 members of the United Nations (UN) adopted the Millennium Declaration with 
eight goals, called the Millennium Development Goals7 (MDGs). The MDGs were accompanied by 
specific targets and indicators against which the signatory countries agreed to provide national data 
to reflect the status of the goals. Even though the MDGs addressed many critical areas for 
development, such as eradicating extreme poverty, universalising primary education, and combating 
HIV/AIDS, no specific goal for providing access to modern energy was identified. The importance 
of the development-energy nexus was recognised by the international community and advocated for 
the recognition of the role of modern energy in the MDGs.  
The UN conducted a study in 2005 to prepare a report highlighting the relationship between energy 
services and the MDGs. In the report, Modi, McDade et al. (2005) established an imperative 
relationship between the MDGs and modern energy services. They argued that “modern energy 
services are essential for the development of productive activities that raise the incomes of the 
poorest, for basic health and educational needs, for many water supply systems, and for progress on 
other aspects of the MDGs” (Modi, McDade et al. 2005, p.35). Furthermore, to achieve the MDGs, 
according to Modi, McDade et al. (2005), three types of essential energy services were identified: 1) 
improved fuels for cooking; 2) electricity for lighting and running appliances; and 3) mechanical 
power for agricultural purposes, such as transporting goods, irrigating fields, and operating 
equipment. 
Increasingly, a large body of studies documented the role of universal access to electricity and 
modern cooking fuels in achieving developmental goals. Pachauri, Brew-Hammond et al. (2012) 
noted that not only does access to modern energy provide economic benefits, it also promotes social 
benefits and environmental improvements. Likewise, Nussbaumer, Bazilian et al. (2013) studied the 
link between energy and the MDGs. They examined the correlation between indicators of the 
MDGs and some energy indicators, such as total final energy consumption, electrification rate, and 
access to modern cooking fuels. Their analysis confirmed a positive correlation between access to 
energy services and development. Some examples of country-specific studies reaffirming the 
relationship between the MDGs and energy are listed in Table 2-1. 
                                                 
7 Details of the MDGs are available at http://www.un.org/millenniumgoals/  
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Recognising the need of energy for development, the UN, in its resolution 65/151, launched 
Sustainable Energy for All (SE4ALL) in 2011 as a global initiative to: 1) ensure universal access to 
modern energy; 2) double the share of renewable energy; and 3) double the rate of energy 
efficiency.  
Table 2-1. Country-specific studies demonstrating the relationship between the MDGs and energy. 
Country Findings References 
Mali Energy is a critical input to achieving key development areas, 
such as economic productivity, education, health, and gender 
equality. 
Ha and Porcaro 
(2005) 
Kenya Decentralised electrification can play an important role in lifting 
the MDG indicators of marginalised communities. 
Ogola, Davidsdottir 
et al. (2011) 
Nepal Rural renewable energy systems, such as micro hydro power 
plants, can help to achieve the MDGs by overcoming challenges 
associated with poverty alleviation. 
Sapkota, Yang et al. 
(2013) 
Nigeria Household electricity and modern cooking fuel demand will 
increase by manifold to achieve the MDGs. 
Ibitoye (2013) 
The MDGs were phased out in 2015, and the UN set new development goals to be achieved 
between 2015 and 2030. In the Sustainable Development Goals (SDGs), launched in September 
2015, the UN recognises the provision of modern energy for all as the seventh goal out of 17 goals. 
Goal 7 (SDG7) states, “Ensure access to affordable, reliable, sustainable and modern energy for 
all”. The goal has five targets to be reached by 2030: 1) universalise access to affordable, reliable, 
and modern energy services; 2) increase the global share of renewable energy; 3) improve energy 
efficiency by twofold; 4) facilitate access to clean energy research and technology through 
enhancing international cooperation; and 5) expand infrastructure and upgrade technology for 
providing modern and sustainable energy services in developing countries.  
In a recent paper, Fuso Nerini, Tomei et al. (2017) highlight that access to modern energy not only 
underpins socio-economic development but also improves the delivery of all SDGs. Their analysis 
demonstrates that ~85 percent of all SDGs have a mutual relationship with SDG7, hence Fuso 
Nerini, Tomei et al. (2017) call for action to rapidly address energy-related issues, which 
contributes to achieve other SDGs along with SDG7. More importantly, for developing countries, 
Fuso Nerini, Tomei et al. (2017) identify the need to build capacities across four broad sectors: 
production, transmission, distribution, and consumption of modern energy. In light of this, 
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therefore, for developing countries like India, which is constantly aiming to achieve developmental 
goals, it becomes critical to ensure the provision of modern energy for all.  
2.1.2 Human development and energy 
The UN produced its first Human Development Report (HDR) in 1990 and has produced one 
almost every year since. In this report, it introduced an approach that aims to measure human well-
being, rather than a simple measurement of income. HDI is a composite index that measures three 
components: education level, life expectancy, and per capita income. The HDR calculates HDI for 
each country. The concept of HDI is underpinned by the CA, developed by Sen (1992), Sen (2001). 
The core argument of the CA is that people’s quality of life should not be measured based on how 
much she or he earns or on how many resources she or he possesses. According to the CA, human 
well-being should be measured based on what choices and opportunities people have to achieve 
what they have reason to value8. 
HDI is an established metric. However, studies that examine the relationship between HDI and 
energy are considerably rare. Among existing studies, most assesses the relationship between HDI 
and energy consumption. For example, Martínez and Ebenhack (2008), in their study of 120 
countries, found a strong relationship between HDI and energy consumption for the majority of 
these countries. Their analysis suggested that, with an increase in per capita energy consumption for 
energy-poor countries, there is a consequent sharp increase in HDI.  
Ouedraogo (2013) studied a causal relationship between energy and electricity consumption and 
HDI, using 20 years of data from 15 developing countries. She found an inverse relationship 
between energy consumption and HDI. That is, a 1 percent increase in per capita energy 
consumption decreases the HDI by 0.8 percent. But Ouedraogo (2013) found a positive relationship 
between electricity consumption and HDI. That is, a 1 percent rise in per capita electricity 
consumption increases HDI by 0.22 percent. She asserted that the likelihood of negative impacts on 
human development increases with lack or limited access to modern energy services. 
Figure 2-1 displays the relationship between HDI and energy consumption in India for the period 
1990–2015 (the data is available in Appendix 2-A). The vertical axis is HDI value and the 
                                                 
8 A detailed explanation of the CA is presented in Chapter 3. 
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horizontal axis represents per capita energy consumption9 in kilograms of oil equivalent (kgoe). The 
energy consumption data was obtained from the World Bank. The figure suggests that there is a 
positive relationship between the two variables, that is, increase in per capita energy consumption 
increases HDI, which corroborates the findings of previous studies, such as Martínez and Ebenhack 
(2008). HDI remains low until energy consumption reaches 468 kgoe per capita, then with energy 
consumption 487 kgoe and above, HDI upgrades to medium human development. For India, it may 
be said that the country needs at least 500 kgoe per capita energy consumption to remain in the 
medium human development group10. 
 
Figure 2-1. The relationship between the HDI (Source: the UNDP) and energy consumption in India for the 
period of 1990 to 2015.  
(Source: the World Bank’s online database) 
Although several attempts have been made to establish a relationship between energy consumption 
and HDI, and electricity consumption and HDI, studies that examine the relationship between 
access to modern energy and HDI are few and far between. Does the relationship between HDI and 
                                                 
9 Energy use (kilograms of oil equivalent per capita) refers to the use of primary energy before transformation to other-
end-use fuels, which is equal to indigenous production plus imports and stock changes, minus exports and fuels 
supplied to ships and aircraft engaged in international transport (Source: the World Bank).  
10 To put this information into perspective, Norway has the highest HDI, i.e. 0.949 and its per capita energy 
consumption is 5816 kgoe in 2015, whereas India’s is only 637 kgoe.  
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access to modern energy also exhibit the same kind of relationship that is evident between HDI and 
energy consumption? 
Figure 2-2 illustrates the relationship between HDI and access to modern energy (access to 
electricity and LPG/PNG) in 22 states of India. There are three variables: 1) HDI values (vertical 
axis); 2) percentage of households having access to electricity (horizontal axis); and 3) percentage 
of households having access to LPG/PNG (size of the circles). (The data is available in Appendix 2-
B). The HDI data is from 2007–08 and the access to modern energy data is from 2011. No 
corresponding HDI data for Indian states was found for the year 2011. 
 
Figure 2-2. The relationship between the HDI and access to electricity and LPG/PNG in 22 Indian states. 
It appears that there is a positive correlation between the HDI and access to modern energy, which 
means that an increase in the value of one variable increases the value of the other. However, two 
sets of relationships emerge from the figure. The first set comprises states whose households have 
less than 80 percent electricity access and less than 20 percent LPG/PNG access. In this set, the 
relationship between HDI and modern energy access cannot be determined from the figure because 
the states are widely dispersed. Yet, it is notable that these states have limited access to modern 
energy and also have low HDI. The second set comprises states whose households have more than 
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80 percent electricity access and more than 30 percent LPG/PNG access. In this set, the relationship 
between the variables clearly seems to be positive.  
The three large circles are Delhi (indicated as 4), Goa (5), and Punjab (6). Each has above 95 
percent households with electricity access and above 50 percent households with LPG/PNG access. 
But only Delhi falls under a high HDI; the others fall under a medium HDI.  
Another noteworthy relationship between the variables comes from the following three states: 
Kerala (1), Himanchal Pradesh (2), and Andhra Pradesh (3). All of these have electricity access 
above 90 percent and LPG/PNG access less than 40 percent, but they have three different HDI 
values. Kerala has a high HDI, Himanchal Pradesh has a medium HDI, and Andhra Pradesh has a 
low HDI, suggesting that a similar level of modern energy access may not result in similar HDI 
values.  
Therefore, although Figure 2-2 suggests a possible positive correlation between the HDI and 
modern energy access, it cannot be determined what level of access to modern energy is necessary 
to improve HDI value. It may be because the data only tells us about access to modern energy, not 
its level of consumption. For improvement in human development, as Ouedraogo (2013) found, 
increase in consumption is critical, not only access to modern energy. Either way, it can be said that 
modern energy certainly plays an important part in improving human well-being.  
In summary, Although actual causation cannot be determined from the figure, there is evidence that 
suggests a possible positive correlation exists between HDI and energy consumption (Figure 2-1) 
and access to modern energy (Figure 2-2) in India. If HDI is considered as a measurement for 
human development, India very likely benefits by provisioning access to modern energy to its every 
household.  
2.2 Temporal and spatial distributions of energy poverty in India 
This section attempts to understand the temporal and spatial distributions of energy poverty in 
India. To do so, it navigates through: the country’s unmet energy demand; skewed energy 
consumption; progresses and gaps in alleviating energy poverty; and the urgency for transitioning to 
modern energy carriers.  
Over the past 15 years, India has experienced a remarkable increase in its energy demand, which is 
further estimated to grow manifold, with the country embracing policies for rapid modernisation 
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and economic growth. According to the IEA (2015), India’s energy demand had a twofold increase 
between 2000 and 2013, contributing to almost one-tenth of the growth in the world’s energy 
demands. Although India has a significant share of the rise of the global energy demand, its per-
capita energy consumption is remarkably low, partly because a substantial section of the population 
does not have access to modern energy. Although it is home to 17 percent of the world’s 
population, it consumes only 6 percent of the world’s total primary energy (IEA 2015), which 
points to an obvious mismatch between demand and supply. Therefore, it is highly likely that 
India’s energy consumption will shoot up when it achieves universal access to modern energy. 
We can obtain a clear picture of India’s energy consumption if we divide it into sectors. Figure 2-3 
displays the share of the country’s energy consumption by sector in 2000 and 2013 (Source: IEA 
(2015). Over this period, the energy consumption by the Industry and Transport sectors increased 
by 9 percent and 4 percent respectively, whereas the consumption of the Buildings sector decreased 
by 9 percent. The Agriculture sector’s energy consumption remained constant at 5 percent. With 
regard to the sector with the highest energy consumption, the Buildings sector topped the chart with 
41 percent, followed by Industry, which had 35 percent of the country’s total energy consumption 
in 2013. It’s a similar case in 2000 – the Buildings sector topped all sectors by consuming 50 
percent, and the Industry sector followed by consuming 26 percent of the country’s total energy 
consumption. Note that the non-energy use sector, as defined by IEA (2015), includes 
petrochemical feedstock and other non-energy uses (mainly lubricants and bitumen). 
 
Figure 2-3. The share of total energy consumption by sector in India. 
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In the Buildings sector, which comprises the residential sector and services, solid biomass 
contributes almost two-thirds of the total energy consumption. Within this area, cooking consumes 
more than 70 percent of energy at the household level. The proportion of total household energy 
consumption that cooking takes up is high primarily because of the widespread use of open-fire 
stoves that are inefficient in converting energy into heat (Urmee and Gyamfi 2014). These stoves 
consume more fuel than is actually required for cooking. Therefore, it gives a clear indication that 
shifting from solid cooking fuels and associated stoves to modern alternatives may lower the total 
energy consumption of the residential sector. 
Presently, India has two important objectives concerning residential energy: 1) connecting 
electricity to every house; and 2) substituting modern cooking fuels for solid cooking fuels. Figure 
2-4 shows the historical and projected data of the share of population with access to modern energy. 
Seemingly, India is performing well to achieve the first objective. Households connected to 
electricity rose from 43 percent to 82 percent of the total population between 2000 and 2016 (IEA 
2017). It is anticipated that India will soon achieve its goal to provide power to all, and by 2030 it is 
predicted that no household will remain unconnected to electricity.  
 
Figure 2-4. The share of population having access to modern energy (historical and projected data).  
Even though India is set to achieve its electrification target, there are challenges inherent in its 
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proposes to increase the number of such plants in the future11, contributing to a high level of CO2 
emissions. A study by Shearer, Fofrich et al. (2017) estimates that the country’s current number of 
proposed coal-fired plants would add 1.3 to 2.1 Gigatons of additional greenhouse gas emissions in 
2030, which is likely to affect climate change. Various studies have documented that India has 
already faced negative impacts on agriculture (Mukherjee and Huda 2017). Additionally, it is likely 
the country will experience erratic rainfall, affecting the lives and livelihood of people living in 
poverty (Rajah, O'Leary et al. 2014). 
Pachauri (2014) and Pascale, Chakrabarti et al. (2017) argue, however, that providing electricity 
access to households does not significantly increase CO2 emissions. They underscore that switching 
to low-carbon energy systems is a desirable option, but given the scale of energy poverty in India 
and its impact on people, the country may have no alternative if it targets to quick-fix the lack of 
electricity access problem. India, in any case, is making an effort to provide power to all, which is 
evident in its electrification targets and achievements. 
Unlike the electrification rate, India is struggling to speed up the adoption rate of modern cooking 
fuels, which indicates that the use of solid cooking fuels may last well into the foreseeable future. 
Despite the fact that the use of solid cooking fuels has decreased from 71 percent in 2000 to 64 
percent in 2016, it is projected that 580 million people will remain without access to modern 
cooking fuels by 2030 (IEA 2017) (see Figure 2-4). 
The spatial distribution of households without access to electricity and that continue to use solid 
cooking fuels across India is shown in the form of a heat map in Figure 2-5. (This data is available 
in Appendix 2-C.) Households using solid cooking fuels are more widespread than households 
without electricity access. There are only five states that have more than 50 percent of households 
without electricity access, whereas more than half of the households of 24 states rely on solid 
cooking fuels.  
 
                                                 
11 According to the draft National Energy Policy, India plans to build coal-fired Ultra Mega Projects, each with a 
capacity of ~4 GW NITI Aayog (2017). Draft National Energy Policy, Updated June 2017. New Delhi, Government of 
India.. 
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Figure 2-5. The distribution of energy poor: A) Percentage of households using solid cooking fuels; B) 
Percentage of households with no electricity access. 
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There are only eleven states, Lakshadweep, Himanchal Pradesh, Delhi, Daman and DiU, 
Chandigarh, Puducherry, Goa, Punjab, Haryana, Kerala and Dadra and Nagar Haveli, that have 
more than 94 percent households electrified. But only two states, Delhi and Chandigarh, have more 
than 94 percent household using modern cooking fuels, such as LPG/PNG, kerosene, and 
electricity. Delhi is the national capital territory of India with nearly 17 million people. Chandigarh 
is the capital territory of Punjab and Haryana with a population of only about 100 thousand. These 
two states/capital territories can be termed as the states/capital territories with the lowest level of 
energy poverty in India. 
Furthermore, there is only one state, Bihar, in which there are more than 80 percent un-electrified 
households. On the other hand, there are six states in which more than 80 percent households are 
using solid cooking fuels. Jharkhand, Odisha, Assam, Uttar Pradesh, and Bihar are the five states in 
which more than half the households are un-electrified and are also the states in which more than 78 
percent of the households are using solid fuels for cooking (Figure 2-5). These states can be termed 
as the states with the highest level of energy poverty. 
The scale of energy poverty is even more depressing when we look at the sub-national level data. 
Energy poverty is disproportionately distributed between rural and urban areas. The proportion of 
the population relying on solid cooking fuels is extraordinarily high in rural areas compared to 
urban areas and is temporally consistent. The proportion of the population relying on various 
cooking fuels in 2001 and 2011 is displayed in Figure 2-6, which depicts a negligible decrease in 
solid fuel users in both rural and urban areas. The adoption of LPG/PNG has gained momentum but 
remains extremely slow in rural areas; only about 6 percent of the rural population has adopted 
LPG/PNG, as opposed to more than 20 percent of the urban population over the decade. 
The use of solid fuels for cooking comes with a wide range of problems, which can be categorised 
into three broad areas: 1) health; 2) social; and 3) the environment. First is indoor air pollution 
(IAP), because the inefficient burning of biomass emits a toxic gas that causes both chronic and 
acute health effects. Evidence indicates the prevalence of chronic obstructive pulmonary disease 
(COPD) among rural non-smoking women who use solid cooking fuels (Johnson, Balakrishnan et 
al. 2011). In their study, Johnson, Balakrishnan et al. (2011) found that the incidence of COPD in 
women who spend more than two hours a day cooking with solid fuels is twice as high than in those 
who spend less than two hours a day. The IAP also affects pregnant women and their unborn child 
(Epstein, Bates et al. 2013). It is associated significantly with the likelihood of low birth weight and 
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neonatal death (ibid.). In India alone, Smith (2000) estimated that there are 400,000–500,000 
premature deaths as a direct result of smoke from solid fuels. Smith (2000) further highlighted 
several risks, such as acute respiratory infections (ARIs) and lung cancer, associated with the IAP. 
Hence, the elimination of health impacts is a critical reason for switching to modern cooking fuels, 
argued by Goldemberg, Johansson et al. (2004).  
 
2001 
 
2011 
Figure 2-6. The proportion of population relying on various cooking fuels in 2001 and 2011.  
(Source: Census of India 2001, Census of India 2011) 
Second, a range of studies argues that cooking with solid fuels is a social problem reinforced by 
socially assigned gender-based roles. More specifically, the negative impacts of solid cooking fuels 
is skewed towards women over men. For example, Parikh (2011) demonstrated that it is women and 
girls who bear the hardships that go along with cooking with solid fuels. They spend hours 
collecting firewood, which not only causes body pain, but results in loss of work days. Additionally, 
Parikh (2011) found that women and girls have a higher occurrence of respiratory problems than 
men of similar age. Pachauri and Rao (2013) argue that the discriminatory power relations between 
men and women is a factor that contributes to the slow uptake of modern cooking fuels, because 
women have limited power to make decisions.  
Third, in 2006 the WHO estimated that about 2 million tonnes of biomass is burned every day for 
cooking purposes (World Health Organisation 2006). The report emphasises that the burning of 
biomass puts pressure on forests. There is evidence of rapid land degradation and desertification in 
parts of South-East Asia and Latin America due to deforestation. Similarly, a study by Hosonuma, 
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Herold et al. (2012) found the use of biomass for cooking to be a driver of deforestation and forest 
degradation in developing countries. Furthermore, Sovacool (2012) discusses a causal relationship 
between environmental degradation and the use of biomass. He argues that there have been 
examples of the destruction of forests in order to fulfil household energy needs. The ADP notes that 
collecting wood harms forests not only by cutting down the trees but also by taking away biomass 
that helps the growth of trees (Masud, Sharan et al. 2007).  
To summarise, there is a mismatch between India’s energy demand and its consumption. The per 
capita energy consumption of India – one of the fastest growing economies in the world – is 
strikingly low, despite the fact that the country has doubled its total energy consumption in just one 
decade. The Buildings sector is the highest energy consuming sector, bolstered by a high level of 
energy use at the household level. Additionally, the use of solid fuels in open-fire stoves contributes 
substantially to the energy consumption level of the Buildings sector, and this level may decrease 
with a transition to modern cooking fuels and stoves. 
Furthermore, energy poverty in India exists both temporally and spatially and is predicted to remain 
so for the coming decades. More specifically, solid fuels are likely to remain the primary cooking 
fuels in the near future. It is also found that a few Indian states have nearly 100 percent electrified 
households, but have not made the same progress in disseminating modern cooking fuels. This 
implies that access to electricity may not necessarily correspond to access to modern cooking fuels. 
Additionally, there is a disparity between urban and rural areas regarding access to modern energy. 
Rural areas lag behind urban areas in achieving the goal of universalising modern energy access. 
Given the fact that cooking with solid fuels has a wide-ranging impact on human, social, and 
environmental health, it calls for robust policy interventions to enable the transition from solid to 
modern cooking fuels, particularly targeting rural and remote parts of the country.  
2.3 India’s policy to alleviate energy poverty 
The previous sections emphasised why providing universal access to modern energy should be a 
priority in India. This section examines major policies that are targeted at alleviating energy poverty 
in the country. To do so, it primarily draws on the following five policy documents. 
1. National Electrification Policy (NEP), 2005 (Ministry of Power 2005);  
2. Rural Electrification Policy (REP), 2006 (Ministry of Power 2006); 
3. Direct Benefits Transfer for LPG (DBTL) (Ministry of Petroleum and Natural Gas n.d.);  
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4. GiveItUp Policy, 2015 (Ministry of Petroleum and Natural Gas 2015);  
5. Draft National Energy Policy (dNEP), update June 2017 (NITI Aayog 2017). 
Both the NEP and REP are formulated in compliance with the Electricity Act of 2003 (Ministry of 
Law and Justice 2003). In the NEP, it is clearly stated that the Government of India (GoI) 
recognises the importance of electricity on human welfare. The policy aims to provide electricity 
access to all households by 2009. It envisions the requirement of additional power generation 
capacity and transmission and distribution networks. The following are the aims of the NEP that are 
relevant to energy poverty alleviation:  
▪ Access to electricity – available to all households in next five years; 
▪ Availability of power – demand to be fully met by 2012;  
▪ Supply of reliable and quality power of specified standards in an efficient manner and at 
reasonable rates; 
▪ Per capita availability of electricity to be increased to more than 1000 units by 2012; 
▪ Minimum lifeline consumption of 1 unit per household per day as a merit good by year 
2012. 
The NEP identifies rural electrification as a key policy to be addressed. It states that there are 
consumers who are ready to pay for electricity who also have the right to get uninterrupted, 24-hour 
supply of quality power. The policy envisaged to expedite rural electrification by establishing the 
Rural Electrification Corporation (REC) of India, the nodal agency at the central government level. 
The REC implements programs related to providing access to electricity to all households by 2009. 
The NEP emphasises the extension of grid infrastructure to expand electrification, but it also 
highlights the establishment of off-grid and decentralised power-generation systems beyond reach 
of the grid.  
The REP is an extension of the NEP and is developed to speed up the provision of electricity access 
in rural areas. It launched a national scheme whose aim is to electrify all villages, called Rajiv 
Gandhi Grameen Vidyutikaran Yojana12 (RGGVY), which was later subsumed under Deendayal 
Upadhyaya Gram Jyoti Yojana13 (DDUGJY) (Ministry of Power 2016, Palit and Bandyopadhyay 
2017). The policy views rural electrification as a key to rural development by improving agriculture 
                                                 
12 Unofficial translation of RGGVY is Ragiv Gandhi Village Electrification Scheme. 
13 Unofficial translation of DDUGJY is Deendayal Upadhyaya Village Lighting Scheme. 
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and small and medium industries as well as health care, education, and information technology. The 
REP sets out three aims: 
▪ All households electrified by 2009; 
▪ Quality and reliable electricity provided at reasonable rates; 
▪ Minimum lifeline consumption of 1 unit per household per day as a merit good by year 
2012. 
Under the RGGVY, the GoI finances 90 percent of capital subsidy for (A) the provision of sub-
stations of adequate capacity; (B) the electrification of un-electrified villages; (C) the electrification 
of un-electrified habitations; (D) the decentralisation of power generation and supply where the 
extension of grid infrastructure is not feasible; and (E) the provision of agricultural support, such as 
electric pumps for irrigation. The RGGVY aims to provide 100 percent capital subsidy for 
households Below Poverty Line (BPL). The REC as the nodal agency for expediting rural 
electrification provides loans to the projects targeted at electrifying rural areas. It also has the 
responsibility to coordinate between several government agencies, such as the state governments 
and state utilities. 
According to the REP, a village is classified as electrified if: 
▪ Basic infrastructure, such as distribution transformer and lines, are extended to the village 
(including at least one Dalit village or hamlet); 
▪ Public places, such as schools, Gram Panchayat (GP) Office, health centres, and community 
centres, are electrified; 
▪ At least 10 percent of the total number of households in the village is electrified. 
The REP emphasises the role of local community in rural electrification. Panchayat Raj 
institutions14 (GPs, Mandal Parishads, and Zilla Parishads) have a supervisory role in rural 
electrification and electricity supply. It also indicates that the state governments may assign a larger 
role to these institutions. 
                                                 
14 The Panchayat Raj Act, 1992 created three tiers of local structures under the state, namely Gram Panchayat, Mandal 
Parishads, and Zilla Parishads. Gram Panchayats are the smallest administrative units and comprises of several villages. 
Mandal Parishads are administrative units that look after a group of Gram Panchayats. Zilla Parishads are District 
Councils.  
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The NEP and REP are milestones in the road to universal access to electricity. They set important 
targets and programs and strategies to achieve them. The establishment of the RGGVY and the 
REC are critical in that they showcase the priority given by the government to overcoming the rural 
electrification challenges. However, both policies have failed in several areas because they have 
been unsuccessful in achieving universal access to modern forms of energy. First, they employ a 
physical-access centric  approach (Balachandra 2011, Palit and Bandyopadhyay 2017), i.e. a focus 
on extending physical infrastructures. That is, they are biased towards expanding the electricity 
coverage rather than improving its quality (ibid.). Dugoua, Liu et al. (2017) argue that the aim of 
the REP should not be to electrify all villages, but to electrify all villages that are inhabited by low 
socio-economic households. Second, they were not able to achieve 100 percent electrification of all 
households by the stated time frame, which certainly indicates the approach taken by the policies 
may have been unrealistic. Third, a vital area on which these policies remain silent is in the area of 
cooking fuel transition. Both the NEP and REP emphasise the use of electricity in agriculture, 
health care, education, and information technology, but not for cooking. It is possibly because the 
use of electricity for cooking increases the demand for electricity, which can be counterproductive 
because India, at present, is unable to meet the existing electricity demand. In no way does this 
mean that these other sectors are unimportant. What is worth highlighting is that these policies do 
not consider electricity as a fuel for cooking, and no program promoting the use of electricity for 
cooking has been identified.  
The latest policy document related to energy is the dNEP, which outlines the country’s broader 
energy landscape. It not only emphasises the priority given by the country to universalising modern 
energy, but also its intention to reduce CO2 emissions related to power generation. It echoes several 
objectives that have been put forward by the NEP and REP, such as providing affordable access to 
energy for all and improving energy security. To continue its efforts to provide universal electricity 
access, the dNEP has set new targets: 1) to achieve 100 percent electrification by 2019; and 2) to 
supply 24/7 electricity by 2022. Additionally, recognising the development of the energy landscape 
at the global level, the dNEP envisions fostering sustainability, driven by de-carbonisation through 
renewable energy development and improving energy efficiency.  
The dNEP continues to focus on rural electrification and re-emphasises the DDUGJY, formerly 
known as RGGVY, as the principal vehicle for the electrification of rural areas. It accepts that rural 
electrification has not progressed as anticipated and it also identifies provisioning electricity supply 
as a dynamic challenge in the areas where the grid is accessible. Several other challenges have been 
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noted in the dNEP, such as rural consumers being indifferent to electrification; the high cost of 
electricity; and people’s understanding of rural electricity supply as a welfare activity. To overcome 
all these challenges and to meet the goal of universal electricity access, the dNEP prioritises the 
expansion of grid electricity, complemented by renewables in exceptional circumstances. 
Furthermore, it envisions establishing an “Energy Access Fund” to support urgent funding needs. 
As a matter of priority to electrify rural villages, the dNEP also aims to incentivise micro-grid 
developers where grid electricity is inaccessible.  
Regarding the provision of modern cooking fuel access, the dNEP envisages substituting LPG for 
solid cooking fuels with the help of a national scheme, called the Pradhan Mantri Ujjwala Yojana15 
(PMUY). The PMUY was launched by the GoI in 2016, with the aim of providing LPG connections 
to BPL families by providing a subsidy on the upfront cost. It sets the following four key 
objectives: 
▪ To empower women and protect their health; 
▪ To reduce health hazards associated with solid cooking fuels; 
▪ To reduce deaths due to IAP; 
▪ To prevent the occurrence of acute respiratory illnesses in young children due to IAP. 
The dNEP aims to achieve universal modern cooking fuel access by 2022. In order to do so, it 
proposes to launch a National Mission on Clean Cooking (NMCC), which coordinates clean 
cooking fuel initiatives, and research and development in this space. Unlike the NEP and REP, the 
dNEP recognises the possibility of using electricity as clean cooking fuel and envisages a subsidy 
on electricity for cooking. Acknowledging the role of the private sector, the dNEP suggests the 
creation of an ecosystem of mass marketing for not only bottled LPG but also improved cooking 
stoves and electric cooking appliances. Furthermore, the policy also envisages creating a database 
of consumers, sales records, and benefits accrued through the provision of modern cooking fuels.  
Additionally, the GoI launched the Direct Benefits Transfer for LPG16 (DBTL) scheme in 291 
districts in 2013, in an additional 54 districts in 2014, and in all districts of the country in 2015 
(Ministry of Petroleum and Natural Gas n.d.). The objectives of the DBTL are: 1) to reduce the 
                                                 
15 Unofficial translation of the PMUY is Prime Minister Lighting Scheme. More information available at 
http://www.pmujjwalayojana.com/ 
16 For more details, visit the official website of DBTL, http://petroleum.nic.in/dbt/whatisdbtl.html 
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subsidy on LPG; 2) to provide a subsidy on LPG for domestic purpose; and 3) to maintain 
transparency in the LPG supply chain and subsidy distribution. The DBTL provides a subsidy to 
refill LPG bottles to all Indian households for domestic purpose. Under this scheme, LPG 
consumers pay the market-determined price for their LPG, and then receive the subsidy directly 
deposited in their bank account after each refill. The subsidy, however, is limited to a certain 
number of refills per year. To receive the subsidy, households need to link their bank details with 
their LPG consumer information, which is a 17-digit LPG consumer ID. In this way, the GoI aims 
to control the use of domestic LPG for commercial purposes, and consequently lower expenses on 
the subsidy. There are, however, chances of exclusion because all households may not have a bank 
account, particularly in rural areas where accessibility is an issue. Households with no bank 
accounts are likely to be excluded from this scheme.  
In alignment with the DBTL, the GoI also launched a campaign in 2015, called “Give It Up”, under 
the policy of GiveItUP and the release of LPG connections to BPL17 households (Ministry of 
Petroleum and Natural Gas 2015) to reduce its expenses on the LPG subsidy. Through this 
campaign, the GoI requested high-income households to voluntarily give up their LPG subsidy and 
pay the full market price. Those who did not give up the subsidy would remain eligible to receive it 
under the DBTL.  
While studying all these government policies and schemes related to alleviate energy poverty, it has 
become clear that there is an imbalance of priorities between access to electricity and modern 
cooking fuels (e.g. LPG). Schemes to promote modern cooking fuels may not have received the 
same attention as electricity access schemes. In no way does this mean that the country should 
prioritise modern cooking fuels over electricity. But it can be implied that had India prioritised 
modern cooking fuels as much as electricity access, the country might have been able to increase 
the proportion of population having access to modern cooking fuels.  
Another important gap that is inherent in these policies is the preference given to top-down 
mechanisms over bottom-up mechanisms. All policies and schemes are focused on providing access 
through increasing (subsidy-focused) supply or improving supply chain and market-based 
initiatives. Studies such as Joon, Chandra et al. (2009) and Wang and Bailis (2015) have 
demonstrated that the supply of modern cooking fuels may not be the prerequisite for modern 
                                                 
17 For more details, visit the official website of the campaign, http://www.givitup.in/index.html 
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cooking fuel transition, and the policies discussed in this section somehow miss addressing, or 
overlook, this vital component. Also, the role of consumer behaviour in cooking fuel transition is 
also absent in the policy. Therefore, there is a need for policymakers to understand bottom-up 
mechanisms and to generate corresponding policy strategies and action plans, particularly for 
universalising modern cooking fuels. 
2.4 Cooking fuel studies in India – a review of academic literature 
This section examines scholarly literature that is related to cooking fuels in India published in 
academic journals prior to 2014. This research began in 2015, hence articles published prior to 2014 
are considered for the analysis. The objective of this analysis is to identify which direction the 
cooking fuel-related scholarly work is heading, what areas it focuses on, and how it addresses the 
issues associated with energy poverty. In order to do so, it employed an automated content analysis 
method using the computer-aided program known as Leximancer18. The following sections first 
describe the method, then the results and discussion of the content analysis. 
2.4.1 Method 
Automated content analysis is a method that helps reduce researchers’ subjectivity bias and allows 
for fast analysis and reanalysis of text (Thomas 2014). Additionally, such a method analyses large 
quantities of text – it is next to impossible for humans to perform at such a level of intense 
assessment (Smith and Humphreys 2006). Leximancer performs automated content analysis of text, 
and, according to Herington and van de Fliert (2017), it “can reliably and reproducibly identify 
main concepts and themes embedded within text, based on the frequency and patterns of co-
occurrence” (p.667). Concepts are words that appear most often in the text, and the software 
produces an interactive concept map that helps researchers to interpret the data embedded within the 
text (Cretchley, Rooney et al. 2010). To explain the principal ideas, the software clusters the 
concepts into larger groups, called themes (ibid.). Therefore, the concept map visually informs 
researchers about the association and strength between concepts and displays the semantic structure 
of the data (ibid.). 
In order to perform a content analysis of cooking fuel literature that related to India, electronic 
searches of databases were performed. Two different databases, Scopus and Web of Science (WoS), 
                                                 
18 See https://info.leximancer.com/ for a detail description of the software. 
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were used as, according to Thomas and Harden (2008), the aim of searching literature for content 
analysis should be to locate [all] relevant studies, not just those preferred by the researcher. First, 
the search was conducted in Scopus19, which is a database of peer-reviewed literature, comprising 
scientific articles, books, and conference proceedings. The search query consisted of terms such as 
India, cooking fuel, modern cooking fuel, cooking energy, and solid fuels. Scopus delivered 215 
items. Second, the same query was used in WoS20. Similar to Scopus, WoS is an online platform 
that provides a comprehensive citation search. WoS generated 137 articles. The use of two or more 
databases is helpful for avoiding publication bias (van der Vegt 2017). Note that the search was 
restricted to journal articles. No books or conference proceedings were included. The final search 
queries used to search academic articles are displayed in Table 2-2. 
Table 2-2. Databases, search queries and the number of generated articles. 
Database Search Query Articles found 
Scopus TITLE-ABS-KEY (India  AND  ( “cooking fuel*”  OR  “clean 
cooking”  OR  “cooking clean”  OR  “modern cooking fuel*”  OR  
“cooking energy”  OR  “Solid fuel*” ) )  AND  PUBYEAR  <  2015  
AND  SRCTYPE ( j ) 
215 
Web of 
Science 
(TS=(India AND (“cooking fuel*” OR “clean cooking” OR “cooking 
clean” OR “modern cooking fuel” OR “cooking energy” OR “solid 
fuels”))) AND LANGUAGE: (English) AND DOCUMENT TYPES: 
(Article) 
Timespan: 1900-2014. Indexes: SCI-EXPANDED, SSCI, A&HCI, 
CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, 
IC 
137 
In total, the searches resulted in a total of 352 (Scopus 215 and WoS 137) published papers that 
have a cooking fuel component and were related to India. The papers were subsequently assessed 
for duplication and relevance to the analysis. After removing the duplicates (83) and irrelevant 
papers (165), a total of 104 papers were included in the analysis. The final list of papers can be 
found in Appendix 2-D. The criteria for determining irrelevant papers were: studies carried out in a 
country other than India; studies focused on multiple countries; unavailable for download (some 
                                                 
19 Further information on Scopus can be found in its official website, https://www.elsevier.com/solutions/scopus 
20 Further information on Web of Science can be found in its official website, https://clarivate.com/products/web-of-
science/ 
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papers generated by the search were as old as 1976); and non-English. A schematic description of 
the literature selection process is depicted in Figure 2-7.  
 
Figure 2-7. Flow diagram outlining the process of literature selection for analysis. 
2.4.2 Results and discussion 
Publishing trends 
To assess the publishing trends of cooking fuel literature, all papers were divided into six groups of 
five-year periods, based on their year of publication. The time periods are illustrated in Figure 2-8. 
This increasing trend certainly demonstrates a growing interest in academia for research related to 
cooking fuel in India. As depicted in Figure 2-8, there were only a moderate number of publications 
up to the end of the 1990s. This figure doubled in the 2000s and had quadrupled by 2014.  
352 articles identified through 
electronic database search 
269 articles after removing 
duplicates 
104 articles included for the 
analysis 
83 duplicates removed 
165 irrelevant articles removed 
- Focused on other 
countries 
- Focused on multiple 
countries, such as South 
Asia 
- Unavailable for 
download 
- Language other than 
English 
- Unrelated to cooking fuel  
First screening 
Second screening 
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Figure 2-8. Number of articles related to cooking fuel in India, classified by their year of publication. 
Four journals have a significant number of papers (at least four articles) published in the entire 
period. They are Energy Policy (EP) (13 articles), Energy for Sustainable Development (ESD) (9 
articles), Energy (4 articles), and Renewable Energy (RE) (4 articles). The rest of the 74 papers are 
published in 62 different journals.  
Both EP and ESD are inter-disciplinary in nature, targeting decision-makers, managers, consultants, 
policymakers, and researchers. The former, however, is more focused on the policy implications of 
energy supply and its use on global, regional, national, and local scales. The latter publishes energy 
research concerning developing countries. Energy and RE, on the other hand, promote knowledge 
regarding technologies and engineering research. Energy publishes research in mechanical 
engineering and thermal sciences related to energy, whereas RE focuses on renewable energy 
systems and components.  
Generating concepts and themes 
Leximancer was used to identify concepts embedded in the text of the 104 articles. The software 
excludes common function words, such as “and”, “not”, etc. Some irrelevant terms – for example, 
“Fig.”, “Table”, “Kg”, “PM”, “value”, and “study” that are frequently used but do not add meaning 
are removed manually. Furthermore, since all papers were related to cooking fuel, it is obvious that 
“cooking fuel” will emerge as the main concept and may skew the analysis of concepts. To avoid 
this and to find concepts associated with cooking fuel, the words “cooking” and “fuel” were 
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manually excluded from the analysis. Figure 2-9 presents the concept map produced by Leximancer 
with marked publication periods. The big bubbles represent themes, and the small grey nodes 
represent concepts. The themes are generated based on the associated concepts underneath them. 
For example, concepts such as emissions, combustion, air, risk, and smoking form a theme, 
pollutants. The grey lines show the association between two or more concepts. It is possible that 
concepts under one theme may be associated with concepts under another theme. Moreover, two 
themes may also have common concepts; for example, the concepts dung and available are 
common to the themes households and biogas. 
 
 
Figure 2-9. Concept map produced by Leximancer, showing the six publication periods, and the themes and 
concepts that appeared in the articles. 
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Households, pollutants, and biogas emerged as the three major themes in the 104 articles, indicating 
that these were the broader areas covered by cooking fuel literature in India from 1985 to 2014. 
Under the theme households, the concepts income, urban, clean [cooking], and rural appeared for 
57, 50, 44, and 41 percent of the time respectively. This shows that studies looking at households 
and cooking fuel were focused mainly on these four concepts. Households also appeared with the 
concepts electricity, kerosene, and LPG for 38, 34, and 27 percent of the time respectively. In the 
studies, electricity is used mostly to demonstrate access to modern energy, but not to identify it as 
an alternative cooking fuel. Kerosene and LPG are mentioned as alternative fuels to traditional 
fuels. Additionally, households appeared with traditional [cooking, fuel, stove] (33 percent of the 
time), biomass (20 percent of the time), dung (19 percent of the time), and wood (17 percent of the 
time) concepts, which signifies the wider coverage of solid fuels and their use for cooking at the 
household level in these articles. 
Pollutants form the second theme generated by Leximancer. The concepts underpinning pollutants 
are indoor, air, exposures, health, diseases, and emissions. Evidently, they all are related to health. 
Pollutants is associated with indoor and air more than 92 percent and 78 percent of the time 
respectively. In the papers, it is used to emphasise the negative effects of cooking with solid fuels 
and the cause of diseases such as lung cancer (e.g. Prasad, Singh et al. 2012), asthma (Trevor, 
Antony et al. 2014), and tuberculosis (Patra, Sharma et al. 2012). Two other concepts, children and 
women, also frequently appeared, along with exposures, indicating that children and women are 
exposed to IAP caused by smoke from burning biomass (Sussan, Ingole et al. 2014). For example, a 
study by Bassani, Jha et al. (2010) found that solid cooking fuels significantly increase the 
likelihood of the death of children aged between one and four. Likewise, another study by Patel, 
Dhande et al. (2013) highlights that infants and young children are more vulnerable to inhaled 
pollutants from the burning of solid fuels than adults because of their lower bodyweight.  
The third and final theme that emerged from this analysis is biogas. Biogas is presented as an 
alternative to solid cooking fuels. The concepts that occurred with biogas are plant (87 percent), 
production (32 percent), potential (20 percent), designed (19 percent), systems (18 percent), 
technologies (16 percent) and gas (16 percent). It is apparent that the papers that focused on biogas 
were concentrated around its technical aspects, such as the production of gas, construction of biogas 
plants, and capacity of the plants. The analysis has also identified the cost of biogas as one of the 
frequently occurring concepts. Cost was associated with biogas 13 percent of the time. For 
example, Singh and Sooch (2004) performed a comparative analysis of the cost of different-sized 
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biogas plants for family use. Likewise, Bhat, Chanakya et al. (2001) discussed the subsidy 
component of biogas plants in India.  
Figure 2-9 also shows how closely the themes and concepts tied in with the publication periods. If a 
theme is situated near a publication period on the map, it can be said that the theme and concepts 
are more associated with that particular period (Cretchley, Rooney et al. 2010). As it is visible in the 
map, the publication periods 1985–1990, 1991–1995, and 1996–2000 are located near the themes 
households and biogas. The publication period 2001–2005 shifted to the top near the theme biogas. 
The publication period 2006–2010 is located near two themes: biogas and pollutants. The most 
recent publication period has moved to the bottom right-hand corner of the map near the themes 
households and pollutants. Relatively, it can be said that a core focus of the articles has been 
shifting throughout the publication periods, from households–biogas to biogas to household–
pollutants. Table 2-3 displays the publication periods and associated concepts generated by 
Leximancer, which shows that the focus has been shifting from specific cooking fuel to alternative 
fuel to improved cookstoves to health issues. 
Table 2-3. Publication periods and associated concepts, generated by Leximancer 
Periods Concepts (% of time) Periods Concepts (% of time) 
1985-1990 Coal (34%); oil (11%) 2001-2005 Plants (55%); biogas (41%); 
technologies (32%); cost (30%) 
1991-1995 Kerosene (12%); women (8%) 2006-2010 Children (35%); combustion 
(32%); potential (31%); control 
(30%); risk (30%); income (30%) 
1996-2000 Production (37%); water (37%); 
systems (34%); biogas (27%) 
2011-2014 Local (59%); exposures (57%); 
associated (55%); health (55%); 
clean (54%); diseases (51%); stove 
(51%) 
Concept profiling 
Concept profiling offers researchers to input user-defined concepts and ask Leximancer to find 
associated concepts that are present in the text (Herington and van de Fliert 2017). It was performed 
to assess whether the articles discussed transitioning to improved cooking fuels. To do so, words 
that explain the process of transition were used for concept profiling. They are “uptake”, “adopt*”, 
“transition*”, “switch*”, “change”, and “preference”. The automatic concept-identifying setting 
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was turned off for this analysis, and Leximancer was asked to limit the concept outputs to 60. 
Figure 2-10 presents the output of concept profiling. 
 
 
Figure 2-10. Concept profiling using user-defined concepts. 
As a result of concept profiling, four major themes emerged: fuel, factors, change, and intervention. 
The top 11 most frequently occurring concepts are fuel, income, factors, model, important, 
improved, transitioning, choice, change, price, and expenditure, which are indicated by a solid 
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yellow line in Figure 2-10. Broadly, the prominent concepts explain that economic elements 
(income, price, and expenditure) are factors that are important to transitioning (or change) to 
improved fuels. Stacking (73 percent of the time) is the most frequently occurring concept with 
fuel, which, as studied by Cheng and Urpelainen (2014) emphasises families have tendencies to use 
multiple fuels at a time. Choices (62 percent) and choice (60 percent) are two other concepts that 
are strongly associated with fuels. D'Sa and Murthy (2004), in their paper, argued that unreliability 
of supply encourages families to store and use more than one type of fuel. They also highlighted 
that high investment in a modern energy carrier could also discourage families from continuing to 
use their old fuels. Furthermore, Ravindranath and Ramakrishna (1997) noted the lack of 
availability of improved cooking fuels as a prime reason for the preference of solid fuels.  
Under the theme factors, concepts like choices, socio-economic, and role appeared frequently. As 
noted above, choices are associated with “lack of availability” and “unreliability”. Additionally, 
some papers also discussed social factors. For example, Ekholm, Krey et al. (2010) argued that 
women are less empowered to make the fuel choice decision. The concept socio-economic is used 
to describe the socio-economic status of study participants, such as household income and a 
separate kitchen (Shetty, Shemko et al. 2006). The concept role is used to describe various factors 
such as subsidy (Kavi Kumar and Viswanathan 2013) and risks (health related) (Mahalanabis, 
Gupta et al. 2002, Bassani, Jha et al. 2010). 
The theme change is mostly surrounded by concepts such as benefits, impact*, global, and 
environmental. Papers highlighted the benefits of using LPG as a cooking fuel (Khandker, Barnes et 
al. 2012). The benefits are mostly listed as improvements to health with the removal of toxic 
pollutants in the kitchen (Venkataraman, Sagar et al. 2010). They also emphasised the possible 
benefit for the environment resulting from the transition to improved cooking fuels. 
The theme intervention is mostly associated with interventions for the successful adoption of 
technologies – cookstoves, in particular (e.g. Pillarisetti, Vaswani et al. 2014). They explain some 
technological interventions to track the use of improved cookstoves.  
The shift in the focus of themes can also be seen in Figure 2-10. Until 2010, cooking fuel literature 
in India concentrated around the themes fuel and factors. As shown in Table 2-4, although supply, 
income, subsidy, improved fuels (e.g. LPG, clean energy) have been at the centre of publications 
throughout the different periods. Figure 2-10 shows that the publication period 2011–2014 is more 
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close to change and (technological) intervention. The articles published in this period highlight 
multiple cooking fuels and relevant technological interventions to improve access to clean energy. 
Additionally, they highlight an association between the use of biomass with the repercussions on 
the environment and climate.   
Table 2-4. Publication periods and focus of articles. 
Periods Focus Periods Focus 
1985-1990 Adoption of high-grade coals; role of 
income  
2001-2005 Alternative fuels and stoves; supply 
of technologies; cost of cooking fuels 
1991-1995 Supply and efficiency of kerosene 
and LPG; markets; income and 
subsidy  
2006-2010 Preference of cooking fuels; income 
groups; cost of cooking fuels; 
technology adaptation; market 
improvement 
1996-2000 Cost of cooking fuel; efficient 
cookstoves and fuels 
2011-2014 Fuel stacking; lack of access to clean 
energy; price of LPG; technological 
interventions 
Summary 
In summary, the analysis of cooking fuel literature suggests that the number of articles that report 
on cooking fuel in India has been growing. Papers after 2010 have increased substantially, 
coinciding with the UN’s global initiative SE4ALL, launched in 2011, indicating that the 
proliferation of articles may have been triggered by the initiative. The analysis also shows that the 
core themes embedded in the articles are households – their income, geographical distributions 
(rural and urban), and fuel used for cooking – health risks due to IAP, and biogas as an alternative 
cooking fuel – the economic and technical viability of biogas in particular. Additionally, improved 
cooking fuels such as LPG and kerosene have emerged as frequently occurring concepts. However, 
no clear indication of terms that demonstrate cooking fuel transition, such as adoption, transition, 
and switch, appeared as major concepts, signifying that studies looking at the process of cooking 
fuel transition may have been fewer in number.  
Concept profiling helped to locate the terms that indicate the process of cooking fuel transition. The 
profiling suggests that economic factors such as income, price, and expenditure have been most 
frequently used to explain the process of cooking fuel transition. The articles have also identified 
the lack of availability and unreliability of modern cooking fuels as barriers to the transition. The 
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profiling showed recent studies to be more focused on switching to improved fuels for the benefit of 
the environment and cookstoves interventions than studies published prior to 2010.  
2.5 Policy and research gaps  
The objectives set at the beginning of this chapter were to: (A) emphasise the importance of 
universal access to modern energy; (B) assess the depth and breadth of the lack of access of 
electricity and use of solid fuels; (C) examine the focus of policies targeted at alleviating energy 
poverty; (D) analyse the way in which academic literature has looked at cooking fuel transition in 
India, and, based on these, identify any policy and research gaps.  
Gap 1: Unmet goal of alleviating energy poverty, expediting development, and improving human 
development 
This chapter highlights the development-energy nexus in India, demonstrating the need for 
improving access to modern energy for realising developmental goals. A positive relationship 
between energy consumption and HDI was found, suggesting that an increase in per capita energy 
consumption could improve human well-being India. Also, an attempt was made to portray the 
relationship between human development and access to modern energy, namely electricity and 
LPG/PNG. It illustrated that access to modern energy might be a critical element for improving 
human development. However, irrespective of possible positive outcomes on the overall 
development of the country and on human development, India has been unsuccessful in eliminating 
energy poverty entirely.  
Gap 2: Unequal distribution of modern forms of energy 
An account of the temporal and spatial dimensions of energy poverty in India illustrated that, 
despite the increase in the country’s energy consumption, its per capita energy consumption remains 
strikingly low. The Buildings sector consumes nearly half of the country’s total energy, and open-
fire cooking contributes significantly to this sector. Both temporally and spatially, a large share of 
the population is without access to modern energy in India. Although the country has achieved a 
considerable amount of success in electrification, no significant achievement has been realised in 
cooking fuel transition. The share of households using solid cooking fuel is 36 percent, and no 
significant progress in cooking fuel transition is projected by the end of 2030. Additionally, with 
respect to access to modern energy, the urban and rural divide is remarkable. 87 percent of 
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households use solid cooking fuels in rural areas as opposed to only 26 percent in urban (Figure 
2-6). 
Gap 3: Skewed and top-down energy policies 
In terms of India’s policy initiatives to alleviate energy poverty, the GoI has policies targeting the 
improvement of both electricity and modern cooking fuel access; however, an analysis of policies 
demonstrates that the government may have been giving less attention to universalising modern 
cooking fuels than to providing power to all. The analysis also suggests that the policies are more 
driven by supply-related issues, such as providing subsidies and extending supplies, and 
technological advancements, including the development of infrastructures and increasing energy 
efficiency. There has been limited focus on users’ behaviour, and social and cultural contexts as 
potential barriers and enablers for energy transition.  
Gap 4: Limited focus on cooking fuel transition 
A content analysis of academic cooking fuel literature targeted at India was performed. This 
analysis demonstrated that the study of cooking fuel in India has been increasing in academic 
literature. The core focus of most papers was economic factors, health risks, and the identification 
of appropriate technology – biogas in particular. Literature that studied the process of cooking fuel 
transition was rare, and articles that did study the transition process focused exclusively on 
economic factors, stating that it was the cost of modern cooking fuels that was influencing their 
adoption. Also, they identified the lack of availability and reliability of modern cooking fuels as 
barriers to transition. 
Finally, this chapter showcases the persistent nature of energy poverty in both temporal and spatial 
dimensions. Policies targeted at alleviating energy poverty pay less attention to cooking fuel 
transition, and those that do pay attention are mostly concerned with issues related to supply, 
affordability, and technology. Academic papers that studied cooking fuels in India have helped to 
shine a light on the health risks associated with solid cooking fuels. But articles studying cooking 
fuel transition are comparatively low in number. Furthermore, there is a need for research that 
studies cooking fuel transition beyond the availability and reliability of modern cooking fuels – 
research that also assesses the transition process from a bottom-up approach and identifies 
corresponding policy mechanisms.  
46 | Page 
 
 
 
 
 
 
 
Chapter 3: 
Structure, agency, and capabilities: 
Conceptualising inertia in solid fuel-based 
cooking practices 
  
47 | Page 
 
3 Structure, agency, and capabilities: Conceptualising inertia in solid 
fuel-based cooking practices 
Chapter 2 described energy poverty in India and identified gaps in policy and in academic literature. 
It suggested that Indian energy policy is more focused on universalising access to electricity than on 
modern cooking fuels. Interventions to improve modern cooking fuel access are mostly driven by 
supply-related solutions through infrastructural advancements. The chapter also showcased a gap in 
academic studies targeted at cooking fuel transition. Therefore, this chapter attempts to address the 
gap by exploring demand-related problems concerning cooking fuel transition, particularly at the 
household and community levels.  
In order to understand the factors at play regarding the transition from solid cooking fuels to 
modern alternatives, this chapter develops a theoretical framework. This framework has 
significance for this thesis, because it guides the overall research, helping to carve out its 
methodology and generate its findings. This chapter was published in Energy Research & Social 
Science. Apart from some editorial corrections and minimal changes for reasons of consistency with 
the thesis format, the contents have been presented exactly as published in the journal. 
Malakar, Y., C. Greig and E. van de Fliert (2018). "Structure, agency and capabilities: 
Conceptualising inertia in solid fuel-based cooking practices." Energy Research & Social Science 
40: 45-53. 
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Abstract 
Energy poverty is an alarming problem affecting nearly half of the global population who rely on 
solid fuels for cooking. Numerous interventions are in operation aiming to reduce the number of 
affected people, yet many have not achieved the desired level of change. This chapter offers a novel 
perspective to conceptualise the inertia towards the abandonment of solid fuels. We explain that 
cooking with solid fuels is a traditional practice, and, using the Capability Approach (CA), we argue 
that this practice, which is inﬂuenced by persistent social arrangements, could constrain people’s 
capabilities to pursue a ﬂourishing life. It is also argued, applying a Practice lens, that the 
perpetuation of the practice is a product of human agency dominated by established knowledge and 
other social practices. We postulate that the inertia that is holding people from giving up solid fuels 
is formed around people’s perpetual tendency to take recursive actions and refrain from performing 
new actions, guided by ﬁrmly rooted social structure. The chapter argues that replacing solid fuels 
cannot be achieved only by simply giving access to modern cooking fuels and stoves. Instead, it is 
imperative to understand the social context within which the reproduction of social practices takes 
place in order to break the structural resistance and enable transformation. 
3.1 Introduction 
Nearly 40 percent of the world’s population primarily cooks with solid fuels, such as wood, crop 
residue and animal dung (IEA 2014). A snapshot of solid fuel users around the world, displayed in 
Figure 3-1, shows that the majority of this population hails from low-income countries in Africa 
and developing Asia. Existing literature generates ample evidence from these countries, suggesting 
the detrimental effects cooking with solid fuels has on human lives and the environment, such as 
respiratory diseases (Perez-Padilla, Schilmann et al. 2010, Dutta and Banerjee 2014) and 
deforestation (Hosonuma, Herold et al. 2012) respectively. It is unequivocally argued by scholars 
that the substitution of such fuels by modern energy carriers, such as electricity, liquid petroleum 
gas (LPG), and natural gas, will reduce the aforementioned effects (for example, Goldemberg, 
Johansson et al. 2004, Modi, McDade et al. 2005). Regardless of available opportunities to switch 
to new forms of energy carriers, past studies have demonstrated that households can be resistant to 
such changes (e.g. Masera, Saatkamp et al. 2000, Joon, Chandra et al. 2009, Wang and Bailis 2015). 
Therefore, the objective of this chapter is twofold: 1) to develop a clear conceptualisation of the 
harm solid fuel cooking has on people’s well-being, via the CA; and 2) to theorise the reasons for 
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the perpetuation of solid fuel cooking even in cases where the necessary infrastructural, 
technological, and ﬁnancial conditions for change are in place. 
 
Figure 3-1. Percentage of the world’s population relying on solid fuels for cooking.  
(Source: IEA 2014) 
Despite the availability of a large corpus of studies, we identify two critical research gaps in the 
energy poverty literature that this chapter attempts to address. Firstly, we acknowledge that existing 
research successfully discusses how access to modern energy services, such as electricity, is crucial 
in uplifting people’s standard of living (Kanagawa and Nakata 2008, Pachauri, Brew-Hammond et 
al. 2012). But it falls short on conceptualising the relationship between solid fuels and the limitation 
of people’s freedom to pursue the type of life they have reason to value. Secondly, although there 
are a plethora of works on household energy use and its inﬂuencing factors (Heltberg 2005, 
Kowsari and Zerriffi 2011), only a handful have tried to theorise the reasons for inertia in solid fuel-
based cooking practices. Against this backdrop, this study rests on two prominent theories – the 
Capability Approach (CA) and Theories of Practice – to conceptualise the reasons that are holding 
back people from giving up the use of solid fuels for cooking. 
The CA developed by Amartya Sen (Sen 1992, Sen 2001) and Martha C. Nussbaum (Nussbaum 
2000, Nussbaum 2011) is a normative framework useful for assessing well-being, poverty, and 
inequality. It claims that human development should be measured against the choices and 
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opportunities that people have for leading the life they value. Relying on conventional fuels for 
cooking is a form of energy poverty (Gaye 2007), and the urgency for the alleviation of energy 
poverty is universally acknowledged21. We align our views with scholars (Practical Action 2014, 
Day, Walker et al. 2016, Sadath and Acharya 2017), who assert that alleviating energy poverty is a 
process that lies in expanding the capabilities of the energy poor through enhancing suﬃcient 
access to affordable, reliable, and safe energy services. Using the CA, this chapter argues that 
cooking with solid fuels is a constraint on people’s freedom to live a quality life. Additionally, it 
affirms that the perpetual nature of solid fuel use is an outcome of arrangements and established 
practices that are ﬁrmly established in society. 
Theories of Practice offer a critical understanding of the change and perpetuation of social affairs 
(Bourdieu 1990, Schatzki, Knorr-Cetina et al. 2001). They emerge from diverse schools of thought 
that explore the connection between humans as social actors and society, such as the theories 
developed by Pierre Bourdieu and Anthony Giddens. We mainly use Giddens’ Structuration Theory 
(Giddens 1979, Giddens 1984), which explicitly engages with the relationship between social 
structure and human agency to explain the reproduction and transformation of social practices. The 
application of his theory provides a basis for conceptualising a range of possible reasons that could 
prevent people from abandoning solid fuel use for cooking. To do so, this chapter, ﬁrst, argues that 
cooking is more than just preparing meals, but rather a practice that is intricately intertwined with 
people’s established knowledge and traditions (McCabe and de Waal Malefyt 2015), which are 
crucial elements of social structure. Then, it claims that under the domination of the structure of 
society, this practice is recursively produced by social actors in perpetuity. 
There are complementing elements in these theories that help to better conceptualise the 
phenomenon under study. The CA explains the notion that underscores energy services as a means 
to contribute towards, as well as against, achieving a ﬂourishing life. It recognises the role of 
structural elements as enablers and barriers to expand and limit capabilities. But, as argued by Sayer 
(2012), it does not sufficiently address why these elements exist and how they are perpetuated. To 
overcome this, we apply Structuration Theory because it profoundly discusses the role of the 
enabling and constraining aspects of social structure in shaping social orders, causing the presence 
or absence of capabilities in a given context. Although Giddens’ theory promises to deconstruct 
                                                 
21 See the UN’s Sustainable Development Goals https://sustainabledevelopment.un.org/sdg7 
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relations and interactions between social contexts and social actors (Browne 1993) and generate a 
theoretical framework, it has been questioned against its applicability to study the political 
dimensions of society (Bertilsson 1984). Our focus in this chapter, however, is more social than 
political22. Therefore, we strongly argue that Giddens’ theory has strong relevance in this chapter. 
The chapter progresses as follows: Section 3.2 elaborates concepts of the CA that are essential to 
build the overall arguments of the paper. Section 3.3 explores the link between capabilities and 
cooking with solid fuels. Section 3.4 analyses the literature around cooking fuel transition and 
argues why a Practice perspective is signiﬁcant to the study. Section 3.5 discusses the change and 
perpetuation of practices using Structuration Theory, and Section 3.6 conceptualises the 
perpetuation of solid fuel-based cooking. Finally, Section 3.7 concludes. 
3.2  Capability Approach (CA) 
The CA is one of the prominent social theories crucial for understanding social phenomena, such as 
justice, inequality, well-being, and development. A core argument of the CA is that development 
should not be measured in economic terms only, because it fails to encompass the scale of 
inequality in income distribution and other elements critical for quality of life; the income does not 
necessarily represent real opportunities. It argues that human development should focus on 
providing choices and opportunities to people so that they can live the life they have reason to value 
(Alkire 2005). 
Central to the CA are two important concepts: “functionings” and “capabilities”. Functionings 
constitute “beings and doings” (Sen 1992, p.40), for instance, being in good health, being literate, 
and doing a good job. Capabilities are an individual’s freedom or opportunities to achieve 
functionings that he or she values. Robeyns (2003) interprets, “The difference between a 
functioning and a capability is similar to the difference between an achievement and the freedom to 
achieve something, or between an outcome and an opportunity” (p.63). Suppose mountaineering is 
a valued functioning for a person, then having the opportunity to climb mountains corresponds to 
his or her capability. 
                                                 
22 We understand that the demarcation between these two [social and political] is very slim, and their 
territories often overlap. 
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While operationalising the CA, there are some important differences between Sen’s and 
Nussbaum’s versions, one of which relates to having a deﬁned set of capabilities. Sen accepts the 
need to identify some crucial capabilities for evaluative purposes, such as the identiﬁcation and 
measurement of poverty, which he argues can be understood as deprivation of certain “crucial 
capabilities” (Sen and Nussbaum 1993). But he disagrees that it is reasonable to have a universal set 
of capabilities, chosen by theorists, that lacks public reasoning and social reality (Sen 2004). 
Instead, he argues that capability sets should be deﬁned in a democratic way in speciﬁc societies 
because people’s priorities may vary with respect to social conditions (Sen 2004). 
Nussbaum, on the other hand, positions herself in having a speciﬁc list of Central Capabilities, 
arguing it as an attempt to account for minimum level of social justice (Nussbaum 2000, Nussbaum 
2011). The CA, as she underlines, presents a platform that serves as a standard to compare the 
quality of lives, and it makes sense to have a common, albeit abstract, set of capabilities that can be 
translated to any context (Nussbaum 2000, Nussbaum 2011). She also argues that deﬁning a ﬁxed 
set of capabilities rules out some conﬂicts inherent in Sen’s idea of freedom. An example she uses 
to explain this underlying conﬂict is the freedom to avoid wearing a seat belt while driving a car, 
which may not only harm the person who decides to not wear the belt but also may jeopardise the 
freedom of others who share the road. Developing Central Capabilities, she claims, is a way of 
eliminating a possibility of limiting one’s freedom by others because her approach uses an external 
value judgement, whereas Sen’s approach is more explicitly centred on what people value 
themselves. In this chapter, we do not propose a universal list of capabilities, hence we are more 
aligned to Sen’s CA. However, we recognise that for the purpose of conceptualising (energy) 
poverty, it is legitimate for researchers and authors to deﬁne and refer to a set of “basic 
capabilities”. 
The concept of well-being also has a signiﬁcant place in the CA. The CA, according to Robeyns 
(2005), can be used to assess people’s well-being and devise interventions for societal change. 
Further, achieving well-being rests on the opportunities individuals have to pursue what they want 
to do or be. Well-being, as understood in the CA, is considered as a broad outcome of the exercise 
of capabilities and functionings rather than a speciﬁc functioning in itself. Sen claims that 
“functionings are constitutive of a person’s being, and an evaluation of well-being has to take the 
form of an assessment of these constituent elements” (Sen 1992, p.40). An individual’s well-being 
can be evaluated on the basis of the individual’s achieved valued functionings and the various 
opportunities he or she has to choose from a bundle of functionings. 
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Another important argument of the CA is that an individual’s capabilities are a social product. 
Social processes and arrangements can expand or limit a person’s capabilities and vice versa (Alkire 
2005). To explain this relationship between social arrangements and capabilities, Smith and Seward 
(2009) write, “To conceptualise a capability in its totality, one must identify the essential structures 
that compose it and illustrate how these structures causally generate the associated functioning” 
(p.225). They further underline that a person’s position in society has causal inﬂuences in 
constraining or enabling capabilities. But Sayer (2012) claims that the CA does not explain 
sufficiently “how” these social processes and arrangements support or constrain capabilities, and 
hence argues for engaging the CA with other social theories that elucidate the constraining and 
enabling elements of social structure. 
3.3 Linking capabilities and cooking with solid fuels 
The CA as a theory has inﬂuenced a wide range of studies. A limited number of scholarly works 
have attempted to evaluate energy services from the CA lens. Sovacool, Sidortsov et al. (2014) use 
the CA to explain how access to energy expands people’s capacity to function; that is, to perform a 
range of activities valuable for a decent life. Energy, according to them, “empowers us as 
individuals” (Sovacool, Sidortsov et al. 2014, p.36) to achieve valued functionings. In a similar 
vein, while conceptualising a relationship between capabilities and energy services, Day, Walker et 
al. (2016) argue that energy services help to achieve some valued capabilities, while making a 
distinction between basic and secondary capabilities, in line with the classiﬁcation proposed by 
Smith and Seward (2009). The idea of basic capabilities mirrors Nussbaum’s CA, and are deﬁned as 
broad and generic forms of capabilities to achieve well-being for example, maintaining good health 
and not dying prematurely (Smith and Seward 2009). Secondary capabilities are distinct and serve 
as precursors to basic capabilities (Day, Walker et al. 2016). Resting on this classiﬁcation of 
capabilities, Day, Walker et al. (2016) elaborate that energy services, such as lighting, space, and 
water heating, help to achieve secondary capabilities, which in turn lead to the fulﬁlment of basic 
capabilities. 
However, we argue that some kinds of energy services can be detrimental in achieving crucial basic 
capabilities. The inability to choose energy services that are required for well-being can be 
understood as a limitation on achieving some of the essential capabilities. Evidence suggests that 
energy services such as cooking with solid fuels can cause life-threatening respiratory diseases, 
pulling people away from achieving basic capabilities, such as being able to have good health. On 
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several other occasions, previous studies report how the use of solid fuels for cooking holds back 
women from social and political affiliations (e.g. Practical Action 2014), which, Nussbaum notes, is 
an important capability. Sen, on the other hand, argues that the prioritisation of capabilities needs to 
be judged based on what people value themselves, and, arguably, people may value using solid 
fuels regardless of the adverse impacts on health. But he accepts the need to identify some crucial 
capabilities for evaluative purposes, and in his examples he mentions that better health or quality 
education are some valuable capabilities for people to achieve a ﬂourishing life. He writes, “If a 
person dies prematurely or suffers from a painful and threatening disease, it would be, in most 
cases, legitimate to conclude that she did have a capability problem” (Sen 2001, p.131). In light of 
this, we argue that cooking with solid fuels is more likely to narrow people’s capability sets and 
limit opportunities to increase well-being. Hence it can be considered as a limitation to essential 
capabilities or a capability constraint. Figure 3-2 displays the relationship between solid fuels as 
energy carriers, and capabilities. 
 
Figure 3-2. Relationship between solid fuel as energy carriers and capabilities. 
Using a CA lens to examine solid fuel-based cooking presents at least two signiﬁcant contributions 
in the energy poverty scholarship. First, the CA puts emphasis on achieving valued capabilities 
through the utilisation of reliable, affordable, and safe energy services rather than simply having 
access to modern cooking fuels. 
Second, recognising solid fuel-based cooking as a capability constraint is pivotal because it sets the 
foundation for conceptualising what makes this constraint present or absent in society. The CA 
informs that people’s capabilities can be enabled or constrained by social arrangements. Hence, it is 
essential to identify structures that construct such arrangements (Smith and Seward 2009). The 
caste23 system in India can be discussed here as an example of a social arrangement resulting in an 
                                                 
23 Caste is a structured hierarchy that divides Hindus into ﬁve categories based on the notions of purity and 
pollution Jodhka, S. S. (2015). Caste in contemporary India / Surinder S. Jodhka. New Delhi, New Delhi : 
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unjust sharing of social opportunities and services, leading to, in many cases, the deprivation of 
essential capabilities. Because of their ascribed social status, people belonging to lower caste have 
been alienated from opportunities that could have potentially improved their well-being (Thorat and 
Neuman 2012, Borooah, Diwakar et al. 2014, Jodhka 2015). Further, studies repeatedly suggest that 
lower-caste families use signiﬁcantly less electricity (Andreas 2006), and are more likely to use 
biomass for cooking (Pandey and Chaubal 2011), arguably because they are deprived of social 
opportunities (Yadama, Peipert et al. 2012). However, as argued earlier, the CA, in and of itself, is 
not sufficient to deconstruct why such constraints in the form of social arrangements exist and are 
sustained over time. In the following sections (mainly sections 3.4 and 3.5), the chapter engage in 
explaining this phenomenon using Theories of Practice. 
3.4 Cooking with solid fuels as a social practice 
There is substantial evidence in the energy poverty literature discussing why the uptake and 
sustained use of modern cooking fuels are not taking place in developing countries. While 
reviewing this body of literature, we found two broad streams, not necessarily mutually exclusive, 
explaining the impediments concerning a complete fuel uptake. The ﬁrst stream identiﬁes that 
modern fuel adoption is hindered by its inaccessibility; they are unavailable, unreliable, and/or 
unaffordable. These studies present infrastructural and technological gaps leading to the 
unavailability of new energy sources and suggest the expansion of the electricity grid (Barnes, 
Khandker et al. 2011), the promotion of off-grid (Andreas 2006, Bhide and Monroy 2011), and 
improved cooking technologies (Colbeck, Nasir et al. 2010). Some studies argue that a complete 
transition to new cooking fuels is a reliability issue. People, despite the availability of modern 
cooking fuels, continue using the old methods and technology (Ogwumike, Ozughalu et al. 2014) 
because the latter is more reliable in supply (Masera, Saatkamp et al. 2000, Cheng and Urpelainen 
2014). Moreover, some research found that household income correlates positively with a family’s 
energy choices (Viswanathan and Kavi Kumar 2005), in that people have a greater tendency to 
switch to more efficient fuels with improved economic status (Hosier and Dowd 1987, Barnes, 
Khandker et al. 2011). 
Concentrating mainly on social dimensions, the second stream claims that the adoption of modern 
energy services is affected by social and cultural impediments (Howells, Jonsson et al. 2010, 
Sehjpal, Ramji et al. 2014, Jagadish and Dwivedi 2018). These studies argue that, regardless of the 
availability, reliability, and affordability of modern cooking fuels, people continue using solid fuels 
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for reasons such as taste preferences (Joon, Chandra et al. 2009, Treiber, Grimsby et al. 2015) and 
religious beliefs (Sovacool 2014, Wang and Bailis 2015). 
The ﬁrst stream of literature follows a supply-driven approach and is quite narrow because it does 
not sufficiently account for social and cultural dimensions, which, indeed, have signiﬁcant scope in 
understanding the dynamics of energy problems (Stirling 2014). The second stream is also 
inadequate because it only describes what social and cultural impediments exist and is unsuccessful 
in explaining why these barriers persist. To conceptualise this persistence, this chapter evolves from 
a school of thought that is inﬂuenced by Theories of Practice, which argues that energy is required 
to perform services (Wilhite, Shove et al. 2000), and these services interact with individuals and 
communities (Glithero, Ramsden et al. 2013). In a similar way, we argue that cooking cannot be 
seen as a siloed activity, rather it is embedded in existing knowledge, and connects with prevailing 
practices, norms, and beliefs. 
The application of practice theory is gaining momentum in a wide range of energy and society 
research, in areas such as energy consumption (Butler, Parkhill et al. 2014) and energy-saving 
behaviours (Sweeney, Kresling et al. 2013). The theory is crucial for analysing social orders 
because it views practices as fundamental units (Warde 2016). It “sees the practices, rather than the 
practitioners” (Galvin and Sunikka-Blank 2016, p.67) as the unit of analysis because individuals are 
mere carriers of practices (Warde 2016). Moreover, it highlights processes such as routines, habits, 
norms, and traditions to discern the reproduction and transformation of practices (Warde 2005), and 
it all happens while relying on people’s socially constructed world (Sweeney, Kresling et al. 2013). 
Shove, Pantzar et al. (2012) assert that practices are “enduring entities reproduced through recurrent 
performances” (p.5). In light of this, this chapter puts forward a concept that portrays cooking as a 
practice that is an integral element of people’s daily set of performances, recursively produced as an 
entity (Truninger 2011). Further, practice, as argued by Reckwitz (2002), has a set of interconnected 
elements that act together in order to deliver the practice. Therefore, to understand cooking with 
solid fuels as a practice, it is essential to unbundle its associated elements and discern how they 
inﬂuence each other. 
3.5 Change and perpetuation of practices 
In order to understand change and perpetuation of practices, we draw primarily on Anthony 
Giddens’ Structuration Theory (Giddens 1979, Giddens 1984). Giddensian theory is one of the 
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foundations of Theories of Practice, and its traces can be found in recent theories relating to energy 
and society (Stephenson, Barton et al. 2015, Herington, Lant et al. 2017). 
Giddens’ theory offers the interaction between human agency and social structure as a basis for 
human actions and social practices. Human agency is “the capability of people to do things” 
(Giddens 1984, p.9) and “to make things happen” (Ashley 2010, p.341). His theory emphasises 
three layers of actions: reﬂexive monitoring, rationalisation, and motivation (Browne 1993). 
Reﬂexive monitoring involves the appraisal that agents undertake to assess how actions affect them 
and other agents. Agents continually monitor the ﬂow of their actions as well as those of others, 
which helps them to learn from others, predict other people’s behaviour and take corrective 
measures on their own actions, if necessary. Rationalisation of an action is a behaviour of 
competent agents in which they explain the reasons for their conducts. Motivation inspires agents to 
carry out actions that are different than they use to perform traditionally. Motivation therefore 
emerges from relatively unusual circumstances and causes changes in routinized actions. In the 
form of these three layers of actions, humans as agents perform social practices while drawing on 
social structure (Mestrovic 1998). 
Social structure, according to Giddens, is “the properties which make it possible for discernibly 
similar practices to exist across varying spans of time and space” (Giddens 1984, p.17). It exists 
virtually and is a repository of knowledge acquired from past actions (Sinwell 2008). It constitutes 
structuring properties – that is, rules and resources that make it possible for the existence of similar 
social practices over different temporal and spatial scales. Rules are generalisable procedures, 
representing common ways of doing things that guide people’s actions. Resources are a medium 
upon which power is exercised by agents. Allocative and authoritative are the two primary forms of 
resources described in the theory. The former generates command over objects and materials, 
whereas the latter generates command over agents. People generate command over resources to 
perform practices. These practices eventually lead to the formation of rules for doing things. 
Figure 3-3 illustrates the relationship between human agency and social structure. Social structure, 
underpinned by resources and rules, consists of both the means and results of human agency 
(Whittington 1992, Falkheimer, Samhällsvetenskap et al. 2007). That is, social structure produces 
human agency, and at the same time human agency produces social structure, in a two-way 
relationship. The interaction between human agency and social structure presents a platform that 
results in the reproduction and transformation of practices. 
58 | Page 
 
 
Figure 3-3. Relationship between human agency and social structure. 
To inform the reproduction and transformation of practices, Giddens puts forward constraining and 
enabling aspects of social structure. These conﬂicting aspects are embedded in social structure, 
which not only restrict but also provide a foundation for new human thoughts and actions (Hays 
1994). Hays (1994) uses gender norms as an example to describe the conﬂicting aspects of social 
structure. She states that gender norms, on the one hand, constrain the role of men and women, but, 
on the other hand, provide a sense of identity and position in society. In agreement with Giddens, 
she underscores that constraining aspects limit agents’ actions and reproduce existing patterns of 
social structure, whereas enabling aspects encourage agents to disentangle themselves from the 
structure to take novel actions. Therefore, according to her, human agency can be reproductive – 
reproducing existing patterns of social structure, or transformative − transforming social structure.  
Hays (1994) introduced “Structurally Reproductive Agency” (SRA) and “Structurally 
Transformative Agency” (STA) to describe how actions that agents undertake are inﬂuenced by the 
constraining and enabling elements of social structure. She emphasises that even when people 
change their living arrangements through their movement, a new job, and new friends, the 
underlying structural forms underpinning society are unlikely to alter. The rules for doing things are 
likely to be similar, irrespective of different geographical locations or communities. This type of 
agency reproduces the prevailing social practices and structure, and she calls it, SRA. Social 
structure is inherent to this agency and is reproduced through recursive actions (Greener 2008). This 
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cultivate routines (Misir 2015) and rationalise their conduct. Additionally, routinisation is a process 
of normalising practices that legitimises the ways of conducting similar practices in similar socio-
technical contexts.  
Human agency does have transformational roles because Hays argues that some actions affect and 
modify patterns of social structure. She calls this type of agency as STA. For STA, motivation for 
transforming existing practices comes from social structure. Even though, in both forms of 
agencies, agents always make choices within the sphere of possibilities bestowed by the social 
structure, SRA is more common than STA because, as is evident in society, reproductions of 
practices are more dominant than transformations. Table 3-1 summarises a list of some key 
differentiating characteristics of SRA and STA. This is not an exhaustive list, and we acknowledge 
that there is room for expansion. 
Table 3-1. Key characteristics of SRA and STA. 
Key characteristics of SRA Key characteristics of STA 
1. Non-reflexive actions 
2. Recursive in nature 
3. Dominated by social structure 
4. Follows prevalent knowledge and practices 
5. Non-innovative 
1. Reflexive actions 
2. Brings about changes in practices 
3. Motivated by social structure 
4. Adds new knowledge  
5. Innovative 
Figure 3-4 presents the two trajectories, SRA and STA, of agency-structure interaction. The left-
hand side and right-hand side illustrate the reproduction and the transformation of practices 
respectively. 
 
Figure 3-4. Reproduction and transformation of social practices. 
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3.6 Perpetuation of solid fuel-based practice 
The previous sections, in taking the CA position, presented two important arguments: ﬁrst, cooking 
with solid fuels limits some capabilities that are crucial for achieving well-being; second, these 
limitations are a social construct. Thus, with a focus on reproduced cooking practices, we are, for 
the purpose of this chapter, primarily concerned with the aspects of SRA. This section, by applying 
Giddens’ theory, conceptualises why and how such limitations exist and perpetuate, constraining 
people’s ability to lead a ﬂourishing life. Building upon the agency-structure interaction depicted in 
Figure 3-4, we postulate that SRA draws on social structure, creating an inertia that holds people 
back from completely abandoning cooking with solid fuels. To do so, we elaborate on two 
characteristics of SRA: 1) taking recursive actions; and 2) limiting opportunities to perform new 
practices (see Table 3-1 for the key characteristics of SRA). These two characteristics, however, 
have some overlapping features, and are dominated by the rules and resources of social structure. 
Figure 3-5 depicts that SRA emerges from the agency-structure interaction and, guided by its 
characteristics, limits agents to abandon the use of solid fuels for cooking. The structuring 
properties of social structure uptake the practice, stabilise it, and feed into the interaction. 
 
Figure 3-5. Vicious loop reproducing cooking with solid fuels in perpetuity. 
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3.6.1 Recursive actions 
As noted earlier, the actions, which are mostly recursive, of SRA are guided by “rules” and 
“resources”, according to Structuration Theory. To elaborate on the notion of recursive actions, we 
further segregate it into three elements, namely habits, command over resources, and sense of 
security. These three elements rely heavily on existing knowledge and prevailing practices in 
society. Cooking with solid fuels is a traditional practice that existed when modern forms of energy 
carriers were unavailable. Over time, traditional cooking knowledge become rooted into the 
structuring properties of social structure. That is, solid fuels as resources, and the bundled practices 
of collecting and cooking with them as rules. Such embedded knowledge shapes people’s behaviour 
to a great extent (Warde 2005) and provides a foundation for “habitual actions”. It also generates 
people’s “competencies” regarding the use of the materials (command over resources) required for 
cooking (Truninger 2011, McCabe and de Waal Malefyt 2015) – for instance, how to control ﬁre 
while cooking, how long it takes to cook a speciﬁc food, and what kinds of pots are necessary. 
Furthermore, through SRA, agents develop a “sense of security” by participating in practices 
commonly accepted by other agents. Evidently, in taking recursive actions, three mutually inclusive 
and interconnected elements come into play. While not exclusive, they are habits, command over 
resources, and a sense of security. Figure 3-6 displays the interconnected nature of these elements 
and how they lead to recursive actions. 
Habits showcase repetitive and non-reﬂexive conducts, which increase reliance on the same 
practices (Southerton 2012), resulting in their recurrence. They are both results, as well as inputs to, 
stabilised practices. According to Warde (2016), habits offer an engagement in actions that are 
previously adopted and routinised in everyday conduct. Studies have demonstrated how habits of 
consuming a speciﬁc food cooked in a speciﬁc way have held families from giving up their 
traditional fuels. For example, a study in Mexico found that people continued using wood and 
charcoal to cook local cuisines – for example, tortillas – despite having access to LPG (Masera, 
Saatkamp et al. 2000). Arguably, it is a habit of eating a speciﬁc food cooked with speciﬁc fuels, 
which was routinised in their cooking practices over several generations, that could be identiﬁed as 
a signiﬁcant inﬂuencer in this regard. Another similar example can be cited from India where 
people did not give up using ﬁrewood because they liked the taste of chapati cooked on a wood 
stove (Joon, Chandra et al. 2009). In these examples, driven by habit, the decision to choose these 
fuels are more non-reﬂexive than cognisant. 
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Figure 3-6. Elements of recursive actions. 
Another element of recursive actions that we want to elaborate on is command over resources. It 
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feel a sense of security when they ﬁnd people who follow the same or similar culture. This sense of 
security gives “meaning” to people’s actions, which, according to Shove, Pantzar et al. (2012), 
signiﬁes the importance of participating in social practices. Similarly, Butler, Parkhill et al. (2014) 
have demonstrated that an individual’s energy practice and choice are often connected with the 
practice and choice of other people. Further, Wang and Bailis (2015) document how a particular 
social-religious group of people continues to use solid fuels for cooking regardless of the 
availability of improved cooking fuels. This study demonstrates how the members of the group link 
the use of solid cooking fuels with the practice of ritual purity and ﬁnd meaning in perpetuating 
traditional ways of cooking. 
3.6.2  Limitation to perform new actions 
It has already been argued that social practices are embedded into social structure, and therefore a 
change in practices requires some form of structural change. Modiﬁcations or transformations in 
social structure, according to Giddensian theory, is triggered by actors’ motivations to take novel 
actions that are different than that have existed historically. What’s more, the motivation to change 
or transform structure does not come from recursive actions. SRA, on the other hand, lacks 
motivation because it is non-innovative, and limits the performance of new actions (see Table 
3-1for characteristics of SRA). In Figure 3-7, we present two mutually inclusive and interdependent 
elements that underpin this limitation of the agency. Although not exhaustive, they are: 
unfamiliarity, and a tendency towards risk aversion. 
In many instances, unfamiliarity holds back people from venturing into something new, for 
instance, going to a new place, taking up a new job, and starting up a new business. Unfamiliarity is 
dominated by non-innovative characteristics of SRA, and eventually leads to recursive actions. 
Many people ﬁnd it more comfortable to do things that they are familiar with than that are 
unfamiliar. In the case of shifting cooking practices, the use of modern cooking fuels is a relatively 
new intervention24, and people who have been using solid fuels from several generations lack pre-
existing knowledge on the use of such fuels. Hence, using modern cooking fuels falls under the 
territory of unfamiliarity, making people to stick with the fuels that they are familiar with. 
                                                 
24 Here, we are assuming that modern energy services, both infrastructure and technology, are available. 
Discussing why people do not adopt new fuels is irrelevant if they are unavailable. There is a large body of 
literature that studies the unavailability of modern services (See Section 3.4). Our concern in this paper is 
why families are not giving up their old fuels even though improved and efficient fuels are available, and 
what constraints social systems present to them. 
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Additionally, occasional accidents caused by the misuse of such fuels – for example, the 
unregulated reﬁll of LPG bottles – could heighten safety concerns. People’s willingness to try 
something new can, therefore, be impaired by such fear. It has been evident, in a World Bank study 
on factors affecting household use of LPG, that unfamiliarity and safety concerns are key reasons 
for not preferring LPG as a cooking fuel. 
 
Figure 3-7. Elements of recursive actions and limitation to change. 
Risk of changing existing and widely accepted social practices is another element that narrows the 
possibility of introducing new practices. For changes to occur, it is imperative to understand how 
practices are clustered and how each of them inﬂuences others (Shove 2003). To elaborate this, we 
pick two practices from South Asia that are ﬁrmly established in the structure of society. They are 
the caste system and gender roles. In the examples below, we demonstrate inﬂuence that these 
practices have on people to stick to their traditional ways of cooking. Since both practices are 
deeply rooted in social systems, it is likely that people may try to avoid the risk of making 
signiﬁcant changes in such practices, resulting in repeating them as well as their associated cooking 
practices. In Section 3.3 we brieﬂy discussed the deprivation that India’s caste system presents to 
people belonging to the lower castes, such as exclusion from opportunities to electrify. If this 
system is hindering electricity access to the lower caste populations, then it is just to seek for 
change or modiﬁcation in such a ﬁrmly established social hierarchy. The reason behind discussing 
the case of caste discrimination is to highlight the inﬂuence one practice has on another. It is 
apparent that the established practice of following the caste system has deterred people from 
performing practices that require electricity. 
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Similarly, a study by Wickramasinghe (2011) in Sri Lanka suggests that women’s disengagement 
from earning an income impeded families from making decisions to transition towards cleaner 
cooking fuels. The study found that women were the primary cooks, but they have limited 
opportunities to choose fuels that cost money because women are not involved in income generation 
(Pachauri and Rao 2013). Women’s role as homemakers is a well-established social norm in many 
countries. Their participation in economic activities, particularly outside their homes, is seen as 
going against commonly accepted norms that are rooted in social structure (Olson 2002). This 
example brings another plausible explanation as to why the adoption and sustained use of modern 
cooking fuels (after adoption) is sporadic. That may be because men are not the primary cooks, and 
women are less involved in making cooking-fuel decisions. Expanding on the case of Sri Lanka, we 
could say that women would be willing to use modern cooking fuels if they were engaged in 
income-generating activities. In light of this, it can be argued that how much a family earns may be 
less important than who earns, regarding the decision to switch fuels. Therefore, certain alterations 
in gender roles may play a crucial role in the processes of abandoning solid fuel-based cooking. 
3.6.3 Stabilising cooking knowledge 
In Giddens’ theory, resources and rules are identiﬁed as structuring properties that encourage the 
reproduction of practices across temporal and spatial scales. These properties guide human agency 
and vice versa. Figure 3-5 clearly shows a cyclical process where SRA draws on, and feeds back 
into, social structure, which constitutes resources and rules. We have already engaged in 
exemplifying a relationship between the availability of resources – for example ﬁrewood – and their 
continued use for cooking. Further, arguments were also presented regarding cooking with solid 
fuels as rules that have been established for several generations. The recursive production of 
cooking practice strengthens the structuring properties, which stabilises this knowledge in social 
structure, resulting in the reproduction of the practice in perpetuity. 
There is a possibility of another trajectory, that is, the role of STA in transforming practices. As 
opposed to SRA, STA has the potential to bring about changes to social structure. The crucial 
questions are what motivates STA and how change occurs. Drawing on existing studies in India, we 
present some explanations, but due to the chapter’s focus on SRA, we will keep it brief, and raise 
the necessity to conceptualise the process of structural change in future research. 
A study by Wang and Bailis (2015) found that lower caste families gave up their traditional fuels 
because they saw the transition to improved fuels as part of purifying their houses and themselves. 
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For them, stains on walls and cookware from burning ﬁrewood were a symbol of impurity. Since 
they belonged to a lower caste, which is considered impure in Hinduism, getting rid of stains was 
considered a way to achieve purity. Another study, by Herington, Lant et al. (2017), described a 
process whereby an entire village shifted to LPG. They highlighted that motivation to transition was 
inﬂuenced by collective aspirations and a sense of belonging to the community, demonstrating a 
possibility to bring structural changes through collective actions. 
Two structural elements are visible in both cases that contributed to changes in cooking practices. 
These are: a concept of impurity that is inherent in the caste, and a sense of belonging as a 
community. In the ﬁrst case, the impurity element motivated families to take steps towards purity, 
which they perceived in changing to fuels that leave no stains on the walls of their homes. In the 
second case, the collective aspiration for their village to stand out among others drove people to 
take up LPG. Additionally, in both cases, the role of external actors, such as Non-Government 
Organisations (NGOs) and government agencies, were also critical to operationalise the goal to 
adopt and use improved fuels. To do so, these actors introduced new fuels, made available the 
necessary infrastructures, and facilitated the process, when necessary. 
3.7 Conclusion 
Energy poverty is an alarming problem affecting nearly half of the global population who rely on 
solid fuels for cooking. Numerous national and international interventions are in operation aiming 
to reduce the number of affected population, yet many of them are struggling to achieve the desired 
level of change. In this chapter, we set two aims an the beginning of the paper: 1) to develop a 
clearer conceptualisation of the harms solid fuel cooking has on people’s well-being; and 2) to 
theorise the reasons for the perpetuation of solid fuel cooking. We introduced a novel lens in order 
to conceptualise the problem, offering a perspective that suggests the use of solid cooking fuels 
cannot be replaced entirely by simply increasing access to modern alternatives. 
Our focus on this chapter was to understand why cooking with solid fuels can be argued to be 
something that needs to change, and why it may endure even in the face of other options being 
available. The sustained use of such fuels can be identiﬁed as a critical constraint that limits 
people’s capability sets and opportunities to increase well-being. It affects some of the valuable 
capabilities, such as living a healthy life, gender equality, and quality education – all essential for a 
quality life. 
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Further, we made the case that cooking with solid fuels as a limitation on valued capabilities is a 
social product, produced recursively through social processes, by social actors. Applying an 
agency-structure framework, it was postulated that human agency, that is, SRA, dominated by 
social structure creates inertia that constrains people from giving up solid fuels. To explain this 
inertia, two inherent characteristics of the SRA, which are recursive actions and limitation to 
change, were elaborated, citing examples from previous studies. These characteristics rest on 
existing knowledge and prevailing bundles of practices embedded in social structure that hold back 
people from completely abandoning their traditionally accepted cooking practices. 
Therefore, to motivate solid fuel users to give up their traditional practice, ﬁrst it is imperative to 
understand the social contexts within which their social practices take place. Second, one must 
identify how these practices interact and inﬂuence each other. Third, interventions need to 
accommodate those structural elements that motivate people to make necessary changes in 
practices. Since social contexts may vary across regions, we cannot position ourselves to 
recommend developing universally applicable interventions. However, the concept discussed in this 
chapter would help to frame a basis for unravelling factors behind this inertia, which eventually 
contributes to developing the necessary and appropriate interventions for the transition. 
Finally, there are some areas where future research is deemed essential in this space. The 
conceptualisation made in this paper is not ﬁnal, and empirical research is necessary for further 
advancements. Additionally, it is worth attempting to theorise: what motivations are apparent for 
people to successfully transition to modern cooking fuels; what roles social structure play in this 
transformation; and how are people’s capabilities enhanced through these processes of 
transformation? 
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4 Methodology  
The objective of this chapter is to elaborate on the research methodology of this study, a critical 
foundation of any research. The chapter explores the ontology of this study, which is underpinned 
by a constructionist position, because this position views social reality as a human construct. A 
detailed account of the research methods is also discussed, influenced by the study’s ontological 
and theoretical position. Following a qualitative approach of inquiry, three data collection methods 
are discussed, namely in-depth interviewing, focus group discussions, and observation, based on 
which the research data was collected. Furthermore, this chapter also presents specific tools and 
techniques for site selection, sampling, data collection, and data analysis, which inform “how the 
data was collected” and “how it was analysed”. Finally, it explains the processes undertaken to 
ensure a high level of research ethics.  
4.1 Ontological position and research approach 
This research aims to unravel the social mechanisms and systems that construct and perpetuate 
energy poverty in the context of rural India. Thus, it essentially needs to understand the collective 
interactions between individuals in a given context and their construction of reality, formed around 
their energy practices. Additionally, it is important to question (1) the taken-for-granted knowledge 
of the social world; and (2) the historical processes and interactions between groups of people that 
enabled the acceptability and continuation of a situation where people are unable to make decisions 
against rejecting inefficient and harmful energy practices. More specifically, this thesis, as 
described in Chapter 3, is guided by a conceptualisation that views energy practices as social 
practices that are socially constructed by humans and their interaction within social contexts.  
This conceptualisation is highly influenced by a constructionist ontological position. Social 
constructionism is defined as a theory of knowledge that studies the “constructed understanding of 
the world” (Galbin 2014p.82) and “is concerned with the ways in which knowledge is historically 
situated and embedded in cultural values and practices (Galbin 2014p.89). This ontological position 
is useful in research and intervention, because it not only addresses the reasons for change but also 
accepts them in order to derive new avenues for explaining and finding solutions to the problem at 
hand. Importantly, it endorses the understanding that reality is constructed, not created (Schwandt 
2003). To unravel this understanding, it is imperative to value the context within which knowledge 
is produced and to engage with those who produce and use the knowledge. 
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Regardless of the different viewpoints and scholarly arguments regarding the premise of 
constructionism (see for example, Gergen and Kidd 1982, Potter 1996), what is important for this 
research is that this ontological position offers a conceptual platform on which social phenomena 
and the meanings embedded in it can be examined and understood (Bryman 2008). For this research 
specifically, it is helpful to unfold the social constitution of energy poverty, by allowing a deeper 
engagement with people in their own context and navigating through their knowledge and their 
constructed sense of experience.  
Insofar as a constructionist ontological position considers reality to be a product of mental 
constructions and interactions and negotiations between groups of people, the epistemological 
question can therefore not be answered by removing the inquirer from the interaction that generates 
the data for the inquiry (Guba and Lincoln 1989). Furthermore, Guba and Lincoln (1989) highlight 
that constructionist ontology places value on inquirers, their interactions with other people and 
nature, and the inevitable element of subjectivity that is embedded in the whole research process. 
Therefore, this study, as guided by its ontological position and epistemological question, employs a 
qualitative approach of inquiry and related data collection methods (Table 4-1)  
The choice of a qualitative approach of inquiry is also backed up by the theoretical framework of 
this study – see Chapter 3. This study marries two prominent social theories, the Capability 
Approach (CA), by Amartya Sen (1992, 2001) and Martha C. Nussbaum (2000, 2011), and 
Structuration Theory, by Anthony Giddens (1979, 1984). The CA allows for both qualitative and 
quantitative methods. This study, however, chooses to apply qualitative methods that foster 
participatory approaches. Robeyns (2005), a well-known advocate and user of the CA, suggests the 
use of participatory approaches for small-scale research projects, where there is a relatively clear 
knowledge of the targeted participants and a possibility of engaging with most of the people 
concerned. Likewise, Alkire (2002), Alkire (2008), whose research concentrates on the CA and 
human development, puts forward a similar idea of using participatory approaches in studies 
targeted at investigating valued capabilities. Inasmuch as this study aims to assess capabilities and 
value judgements by deeply engaging with a small number of the concerned public, a qualitative 
approach suitably serves the purpose of this research.  
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Table 4-1. A summary of methodology and data collection methods applied in this study. 
Research objectives Methodology and data collection 
methods 
Justification References 
1. Understand the links between 
people’s livelihood practices and 
household decisions and energy 
sources and services. 
▪ Qualitative approach – interviews 
from primary sources  
▪ Quantitative data from 
government reports and if 
necessary from participants  
▪ Observation 
▪ Drawing everyday life patterns and to 
build a background context. 
▪ Comparing quantitative data with 
qualitative information regarding 
people’s choices and decisions 
▪ Forming a greater understanding of the 
study sites and people’s life 
experiences 
Marshall and Rossman (2011); 
(Bryman 2008); Creswell and 
Plano Clark (2011) 
2. Understand how energy-poor’s 
capabilities are influenced by their 
choices of energy sources. 
▪ Qualitative approach – in-depth 
interviews, focus group 
discussions (use of participatory 
tools) 
▪ Observation 
▪ Understanding subjective value 
judgements and capabilities 
▪ Drawing collective beliefs and social 
arrangements affecting well-being 
▪ Observing everyday life experiences of 
participants 
Robeyns (2005); Alkire (2008); 
Litosseliti (2003); Kearns (2005) 
3. Understand the role that social 
structure has on persistent energy 
poverty and find out ways to 
break the energy poverty cycle. 
▪ Qualitative approach – in-depth 
interviews and focus group 
discussions 
▪ Understanding people’s construction of 
reality and their behaviours 
▪ Drawing collective understanding of 
people regarding the choices they 
make 
▪ Engaging with people to explore issues 
in great depth  
Minichiello, Aroni et al. (2008); 
Galletta (2013); Bryman (2008) 
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Two important points are worth noting. First, quantitative data is used throughout the thesis, either 
to provide evidence or to describe a background of the study sites or to strengthen the qualitative 
findings of the study. Global and national level statistics from secondary sources are also presented 
when required – for example, the Census of 2001 and 2011 – to relate the study’s findings to a 
bigger picture of the country. Second, this thesis comprises four papers published in peer-reviewed 
journals. Brief descriptions of the methods used are also explained in the papers.  
4.2 Site selection and sampling procedures 
In order to select the field sites and explore data collection methods, a scoping visit to India was 
organised in November 2015 for a period of two weeks. The visit was carried out in Chittoor, 
Andhra Pradesh, because it is an Indian state that has high reliance on solid cooking fuels and a 
slow LPG uptake. In Andhra Pradesh, the number of households using LPG has increased in both 
rural and urban areas, but the number of solid cooking fuel users has remained constant in rural 
areas between 2001 and 2011 (Table 4-2). For this study, it was a compelling reason to conduct the 
fieldwork in the rural areas of Andhra Pradesh. Furthermore, the Energy and Poverty Research 
Group (EPRG) had had previous engagement with a non-government organisation (NGO), the 
Foundation for Ecological Security25 (FES), which was operating in the state.  
Table 4-2. Types of cooking fuels used in Andhra Pradesh in 2001 and 2011 (in millions of households).  
(Source: Census of India 2001, Census of India 2011) 
Types of cooking fuels Rural Urban Total  
2001 2011 2001 2011 2001 2011 
Solid fuels (firewood, crop residue, animal 
dung, coal, lignite, and charcoal) 
11.0 11.0 1.3 1.4 12.3 12.4 
LPG 1.3 3.0 2.0 4.6 3.3 7.6 
Kerosene 0.2 0.1 0.9 0.7 1.1 0.8 
Others 0.1 0.1 0.03 0.08 0.13 0.18 
The objectives of the scoping visit were to (1) identify potential sites for the study; (2) familiarise 
ourselves with the rural energy poverty context; and (3) establish local contacts for the fieldwork. 
The following were the three criteria for selecting villages for the visit: 
                                                 
25 The FES works in the interface between natural resources and society by employing a socio-ecological systems 
approach. It was established in 2001 and works in several states of the country (www.fes.org.in).  
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1. The FES has a pre-existing relationship with the villages; 
2. Electricity and liquid petroleum gas (LPG) supply services are available in the villages; and 
3. Most households rely predominantly on solid fuels for cooking. 
Based on these criteria, three villages were selected with the help of FES staff. Meetings were 
organised with community members, which were facilitated and interpreted by FES staff. Villages 1 
and 2 matched criteria 1 and 3 (Table 4-3). The only difference between the two villages was the 
FES had been implementing an improved firewood cookstove project in Village 1 but not in Village 
2. Village 3 was completely different. The FES had had no prior engagement in the village, and all 
households had already transitioned to LPG. Although it did not meet all the criteria, it was selected 
for the scoping study in order to provide feedback on the selection criteria and design questionnaire 
for the fieldwork.  
Table 4-3. Short description of the villages against the criteria. 
Village Criterion 1: 
FES has a pre-existing 
relationship with the villages 
Criterion 2: 
Electricity and liquid 
petroleum gas (LPG) 
supply services are 
available in the villages 
Criterion 3: 
Most households rely 
predominantly on solid 
fuels for cooking 
1 FES was implementing 
improved cookstove project. 
100% households electrified, 
and a few houses had LPG. 
FES had distributed a few 
improved cookstoves as part 
of a research project. 
Majority of households used 
firewood for cooking. 
2 FES had implemented a forest 
conservation project.  
100% households electrified, 
and a few houses had LPG. 
Majority of households relied 
on firewood for cooking. 
3 No prior engagement of FES. 100% households electrified 
and had already shifted to 
LPG. 
No household used solid 
cooking fuels. 
The following important lessons emerged from the scoping visit, which later helped to finalise the 
criteria for the selection of research sites. 
▪ As part of their ongoing project, the FES had supported improved cookstoves to some selected 
households in Village 1, which were required to use the cookstoves for the duration of the 
project and were denied use of LPG. Those who were not selected to participate in the project 
were expecting to receive improved cookstoves at the end of the project. The project was 
influencing the social setting of the village within which decisions regarding cookstoves and 
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cooking fuels were made. It was realised that such interventions could skew people’s behaviours 
and perceptions, and to circumvent the influence of external factors, study sites with no external 
influences (other than government interventions) were deemed appropriate for this study.  
▪ Having both firewood and LPG users provided a suitable opportunity to juxtapose people’s 
experience, expectations, enablers, and barriers regarding their choices of cooking fuels.  
▪ Villages in which no households used solid fuels could be an appealing case study for 
investigating enablers to switching fuels, but not for this research. This is because one of the 
central focuses of this study is to understand social systems and mechanisms that engender the 
perpetuation of solid fuels, and villages with no solid fuels users fall outside the scope of this 
research.  
The following criteria for the selection of study sites were devised, based on the above-mentioned 
lessons, for the final selection of study villages. 
1. Villages with no external agency implementing cookstoves and/or cooking fuel related 
projects. 
2. Villages with solid fuels as the primary cooking energy, and with the majority of households 
using solid cooking fuels.  
3. Villages with a few households using multiple cooking fuels, comprising both solid and 
improved cooking fuels. 
On the basis of the above three criteria, three study sites in the Chittoor district were selected, in 
which fieldwork was undertaken from November 2016 to February 2017. A detailed description of 
the study villages is presented in Chapter 5. Since the FES had previously worked in all the villages, 
it was helpful to identify the key informants, who then provided accommodation and other logistical 
support during the fieldwork. The villages contained a total of 128 households. A two-stage process 
was applied in order to identify research participants. In the first stage, a meeting with community 
members was organised in each village. The objective of this stage was to inform community 
members about the research, identify research participants, and obtain their consent to participate in 
the study. 
In the community meetings, social mapping was used as a tool to identify research participants. 
Social maps are a widely used participatory tool, and drawing social maps is considered the first 
step in data collection, helping researchers get acquainted with the physical and social settings of 
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research communities (Pelto 2013). Engaging with research participants to develop social maps 
gives an opportunity to build a good rapport between researcher and participants (Kathirvel, 
Jeyashree et al. 2012). Participants were asked to draw a map of the village on a piece of paper, 
indicating all households, and subsequently to mark several features, such as roads, community 
buildings, schools, water points, and forests. Once the maps were completed, participants were then 
asked to flag two types of households: (1) those using only firewood (henceforth referred to as 
Category A); and (2) those using multiple fuels for cooking (henceforth referred to as Category B). 
Following the mapping exercise, a transect walk was carried out involving some of the participants 
from the mapping exercises. In the transect walk exercises, as Pelto (2013) suggested, a walk 
commenced around the village, taking the map, on which, with the help of the participants, key 
features of the village were located. As an outcome of this exercise, for example, common hang-out 
places for men and women were identified, where informal interactions could take place between 
the researcher and community members. These kinds of informal interactions were extremely 
helpful in strengthening researcher–community bonding. 
At the end of the mapping exercises, a list of households from categories A and B was prepared. 
The list was then used to identify research participants. Since not all households were involved in 
the mapping exercise, a final list of research participants could not be finalised. To overcome this 
challenge, a random sampling technique – lottery method – was employed in each village. The 
names of the participants who participated in the mapping exercises were written on pieces of paper 
and put in a bucket. Note that separate buckets were used for Category A and Category B 
households. 3 to 5 names were then randomly picked from each bucket and recruited as research 
participants. In most cases, all the randomly selected participants agreed to take part in the study. 
Additional research participants were recruited in the second phase.  
The data for the study was collected in the second phase. First, interviews were carried out with the 
randomly selected households. Additional participants for the study were then recruited using the 
snowball (non-random) sampling technique (see for detail, Marshall and Rossman 2011), in which 
the randomly selected participants suggested other potential participants, mostly their friends and 
neighbours.  
Figure 4-1 illustrates a schematic description of the sampling procedures. Since the villages were 
not far from each other, they were treated as on population. With the help of the social mapping 
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exercises, 78 households were identified as Category A and 50 households as Category B. 19 (>24 
percent) households from Category A and 12 (24 percent) from Category B were recruited for 
interviews, applying lottery and snowball (non-random) sampling techniques. Additionally, 12 
households belonging to Category A and 5 households belonging to Category B were recruited for 
focus group discussions (FGDs). Research participants were not paid in any form for their 
involvement in the study.  
 
Figure 4-1. Total population of the study villages, sampling techniques, and sample size of the study. 
4.3 Data collection methods 
The three main methods used for data collection were in-depth interviews, FGDs, and observation.  
In-depth interviews 
This study employed a semi-structured interviewing model. This model, according to Minichiello, 
Aroni et al. (2008), is appropriate for qualitatively-oriented research that is targeted at 
understanding the participants’ construction of reality. In this study, it was useful to generate 
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participants’ subjective understanding regarding their behaviour, experience, and values concerning 
their energy practices. An interview protocol was prepared prior to the fieldwork (Appendix 4-A), 
which is simply an interview guide that consists of relevant questions for interviews (Creswell and 
Poth 2018). The interview protocol underwent subsequent changes during the fieldwork. Several 
questions were added as well as removed to adjust the protocol according to the context of the 
villages. One of the advantages of this interviewing model is its flexibility to accommodate changes 
as the data collection proceeds. 
As guided by the study design, both husband and wife were interviewed together in the household 
interviews. This provided a valuable opportunity to understand the household decision-making 
dynamic between spouses. In cases where one of the spouses was unavailable, interviews with only 
one member were performed. On average, the interviews lasted for about an hour. The following 
three key strategies, suggested by Minichiello, Aroni et al. (2008), were employed during 
interviews. 
1. Establishing a rapport with interviewees holds a crucial position to acquire quality data in 
the in-depth interviewing model.  
Considering this, almost all interviews commenced with informal and more general questions. 
During the interviews, there was a tendency of most participants to offer a chair to the 
interviewer while they sat on the floor, which appeared to be a hierarchical seating arrangement. 
Since body postures influence and can sometimes intimidate interviewees, extra care was taken 
to not jeopardise the data collection process. Therefore, the same seating position to that of the 
participants was adopted, thereby helping the interviewees to open up and talk freely.  
2. An interviewer who listens carefully sends a message that the interviewee’s contribution is 
valued. 
In order to implement this strategy, (A) the duration for the interviews was not pre-determined, 
so participants could take as much time as needed to respond to the questions; (B) questions in 
the interview protocol were semi-structured, allowing room for additional questions based on 
the flow of the conversation; (C) interviews were scheduled when participants had free time, so 
they did not have to rush back to work. 
3. Supporting and recognising the comments made by interviewees is a strategy for 
maintaining two-way communication in in-depth interviews.  
78 | P a g e  
 
Phrases and terms from the local language were used during interviews to demonstrate that the 
participants’ language was valued. Small efforts such as these, it was realised, added great value 
to conversing effectively and for motivating research participants. 
Focus group discussions (FGDs) 
A focus group discussion model was used to gather information, by engaging with research 
participants in a group format. This model acknowledges that people’s attitudes, perceptions, and 
beliefs are not formed in a vacuum, but are rather constructed by their social reality (Litosseliti 
2003, Marshall and Rossman 2011). This understanding aligns with the objective of the study, 
which is to understand the research participants’ collective belief and the construction of reality as 
members of a community. Employing this model, a total of 17 FGDs were conducted – 12 with 
Category A and 5 with Category B households (see Figure 4-1). Since different roles were assigned 
to men and women in the study villages, separate group discussions with women (9 FGDs) and men 
(8 FGDs) were organised because, as Litosseliti (2003) emphasises, the FGD model is particularly 
useful if the participants have common characteristics and a similar understanding of the context. 
With Category A households, 6 FGDs were conducted with men and 6 with women, and with 
Category B households, 2 FGDs were conducted with men and 3 with women. On average, one 
FGD lasted for about an hour and half. It is noteworthy that in most cases, women actively took part 
in household interviews and group discussions. Their participation was not significantly altered by 
the presence of their husbands in the interviews.  
There is no universally agreed number of participants for FGDs; Marshall and Rossman (2011), 
nonetheless, suggest that the number of participants for a FGD can range from as small as four to as 
much as 12 people. Staying within the range, this study engaged with six to eight participants in 
each FGD, thereby involving 100 individuals in total.  
To moderate the FGDs, an FGD guide was prepared in advance, which underwent several changes 
during the fieldwork (Appendix 4-B). All the FGDs were moderated by the principal investigator of 
this study, which played a crucial part in ensuring consistency and increasing coherence across all 
FGDs. Having a moderator with some knowledge of local culture is valuable for gathering quality 
data (Litosseliti 2003), and staying in the villages was extremely helpful for getting acquainted with 
local culture.  
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Most of the FGDs were conducted using a plenary method. Participants were asked to respond to 
questions in a group format. In some cases, the participants were further sub-divided into smaller 
groups, allowing them to discuss on a given topic and respond. This kind of small group work was 
employed in the FGDs in which it was apparent a few participants were dominating the discussion, 
which could have skewed the data. For participants who were reluctant to speak in a large group, it 
became evident that they were able to put forward their views in small groups. 
Additionally, two participatory tools – a historical timeline and a problem tree – were used during 
group discussions for data collection. A historical timeline tool, also called a timeline, helps to list 
key events and changes in the past (Narayanasamy 2009). For this study, it was used to map 
changes in income sources and in cooking practices. Participants were asked to list their income 
sources and cooking practices in different time periods, categorised into four generations, great-
grandparents, grandparents, parents, and the present generation (Figure 4-2). This categorisation 
helped the participants to recall corresponding income sources and cooking practices.  
 
Figure 4-2. Historical timeline used in the FGDs. 
A problem tree tool enables participants to identify the causes and effects of a problem or an issue 
(Narayanasamy 2009). This tool was used in the FGDs aimed at seeking the causes and effects 
concerning the perpetuation of solid cooking fuels and the adoption and use of LPG (Figure 4-3). 
Using this tool, a topic was given to participants in a group – for example, cooking with solid fuels 
– and they were asked to identify the causes behind the use of solid cooking fuels. Participants were 
asked to brainstorm the causes collectively first before listing them down. Once a number of causes 
were identified, they were then asked to prepare a hierarchy of causes, see Cause 1, Cause 1.1, and 
Cause 1.2 in Figure 4-3, for example. The same approach was applied to identify the effects. To 
come up with an agreed list of causes and effects and to rank them in order, intense consultation 
among the participants was observed. This exercise was not only helpful in identifying causes and 
effects, but also for breaking down the given problem into smaller problems.  
 
Observation 
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The data for this study was also gathered by observing the everyday lifestyle of the villages. The 
objective was to observe the research participants in their context and to collect data by listening 
and watching. Observation as a data collection tool allows a researcher to notice and record 
nonverbal interactions of research participants and the activities performed by them (Kawulich 
2005, Kearns 2005). Initially, it was not planned to use this method for data collection, but being in 
the villages and sharing the same context with research participants enabled the opportunity to 
observe people’s daily activities, social gatherings, and to collect data that was difficult to generate 
via interviews and FGDs. Some of the parameters of observation were people’s energy practices 
(e.g. cooking and lighting), livelihood options (e.g. income sources), and the differences between 
men’s and women’s social engagements (e.g. their interaction among themselves and between each 
other). Data was collected by taking photographs and making notes in daily journals (see Section 
4.4 for details).  
 
Figure 4-3. A problem tree diagram. 
4.4 Interpretation and data recording 
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Interpreting languages 
In all the study sites, people speak Telugu, hence an interpreter was employed to translate from 
Telugu to English and back. A woman who lived in the study district and worked at an academic 
institution in a teaching profession was paid to interpret the interviews and FGDs. Having a woman 
as an interpreter was particularly valuable for overcoming several possible challenges highlighted 
by studies (see for example,Esposito 2001, Edwards 2010). Three challenges and how they were 
overcome during data collection are discussed below. 
1. Translation in research studies can be difficult if the interpreter has no knowledge of the local 
context, e.g. culture and customs (Edwards 2010). By recruiting a local person who not only 
knew the local language but also the contextual background was useful not only to perform a 
literal translation but also to interpret subtle responses that would have been difficult to 
understand otherwise. Additionally, it was extremely helpful to conduct FGDs with women, 
which, without a woman interpreter, would have been a difficult goal to achieve.  
2. If the interpreter lacks adequate information about the research it affects the quality of data, so 
several sessions of training were organised for the interpreter prior to the fieldwork. These were 
practical sessions in which the interpreter was allowed to perform a practice run-through, 
helping to build their confidence. Such training sessions were critical for familiarising the 
interpreter with the research methods, data collection techniques, and tools.  
3. An unsuitable seating arrangement between the interpreter and the researcher can impede 
progress of the interview, and for this reason a triangular seating arrangement was maintained 
during all the interviews in order for the researcher to make eye contact with both the interpreter 
and the participants. This allowed the researcher to spot clues regarding the flow of 
conversation, and, if necessary, interact with the interpreter. Also, the seating arrangement made 
it possible to constantly monitor the interpreter and ensure the interpreter’s involvement was 
neither too active nor too passive. 
Recording audio, taking notes, and documenting visuals 
Audio-recording, note-taking, and visual documenting are the three methods employed to record 
data from the interviews and FGDs. Individually, they both have their own advantages and 
disadvantages, but collectively they complement each other. According to Minichiello, Aroni et al. 
(2008), note-taking engages researchers with the analysis and interpretation of data sooner than 
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audio-recording, because it requires the researchers to use their own version of the participants’ 
response, which means they can analyse and interpret the data in real time. For note-taking 
purposes, a small notepad was used for taking vital information during both the interviews and the 
FGDs. Taking quick notes not only helped for instant analysis and probing questions, but also for 
recalling the context, during data analysis, within which the questions were asked and to capture the 
value and emphasis of the participants’ replies. 
Audio-recording, on the other hand, records the full conversation, enabling researchers to pay full 
attention to the conversation. Additionally, since it captures the raw data, it enhances the validity of 
the data (Minichiello, Aroni et al. 2008). A small digital audio-recording device with sufficient 
memory for large audio files was used. Larger devices might have intimidated the participants and 
eventually affected the quality of the data (Minichiello, Aroni et al. 2008). Having a device with 
plenty of memory was important, particularly since it avoided frequent interruptions during the data 
collection that might have been caused by running out of storage space and the need to change the 
data storage cards. To protect the loss of data from the audio files, it was transferred to a hard drive 
and a laptop every day following collection.  
Visual documentation was the third method for data collection. Several photos reflecting features of 
the study villages, such as the rural setting, lifestyle, cooking practices, cooking fuels, and income 
sources, were captured, and many of these are used in this thesis. Photography can also be used as 
evidence of data collection and sometimes as a method for interviewing. As an interviewing 
method, it extends the opportunity to record the response of participants beyond their verbal 
expression (for example, Cappello 2005). The objective of taking photos in this study, however, 
was merely to showcase the context of the study sites for the purposes of documentation. 
Additionally, photos from the study sites were also vital for interpreting the findings by displaying 
the actual context of the field.  
4.5 Data analysis 
Having audio-recorded all the interviews and FGDs, it was extremely helpful to go back to the 
audio files to listen and re-listen as many times as required. All the recorded audio files were later 
transcribed for data analysis. Transcribing is considered a tedious and time-consuming process 
(Minichiello, Aroni et al. 2008). This is why transcribing the audio data was begun during the 
fieldwork, with the help of the interpreter. Poland (2003) raises concerns relating to the quality of 
transcription, stating that several elements of interpersonal and non-verbal communication cannot 
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recorded in audio, hence the transcriptions may not accurately reflect what has been said. To 
overcome this challenge, the interpreter transcribed most of the audio, which helped them to recall 
the interviews and FGDs so that the transcribing could be done more accurately, by reflecting non-
verbal communication into the text of the participant responses. 
In order to maintain the quality of transcriptions, Poland (2003) suggests researchers review and 
double-check some of the transcribed texts against the recordings. In this study, two independent 
processes were followed to review the transcribed texts for quality and accuracy. First, 3 interviews 
and 2 FGD transcriptions were randomly selected and validated against the original audio-
recordings. Second, an additional 3 interviews and FGD transcriptions were randomly picked and 
contracted out to an independent consultant for transcribing. A comparison of the texts transcribed 
by the interpreter and the consultant was performed, and showed both transcriptions to be of 
convincingly high quality, closely reflecting what was said by the research participants. 
Adapted from Marshall and Rossman (2011), the following five major steps were performed for 
data analysis. 
1. Tabulation: All the data was organised and tabulated in an excel format. The tabulation was 
categorised in accord to the data collection method. That meant that all the interview data was in 
one table, as in all men FGDs and all women FGDs. To achieve this, all the interviews and 
FGDs were given a unique identification number (UIN). This type of tabulation meant all 
responses could be seen in one single interface, thereby making it convenient to immerse 
oneself into the data. A sample table used for data tabulation is displayed in Table 4-4, where 
columns are used for the UINs, and rows are for the responses to each question. Since there 
were no structured questions, the number of questions asked during data collection varied across 
interviews and FGDs.  
Table 4-4. A sample table used for tabulation. 
UIN (Interview/Men FGD/ 
Women FGD) 
Question 1 Question 2 Question 3 … Question N 
1      
2      
3      
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2. Meaning extraction: Since a qualitative approach of inquiry generates a large volume of data, 
no single standard method exists for meaning extraction from the data (Marshall and Rossman 
2011). Although tedious and time consuming, the tabulated data was read and re-read numerous 
times to make sense out of it, which, according to Marshall and Rossman (2011) is a crucial 
approach for qualitative data analysis.  
3. Writing analytic memos: Extracting memos was followed by writing analytic memos, which 
are nothing other than text (paragraphs, bullet points, and diagrams) underpinned by the 
thoughts that emerge while immersing oneself in the data. These texts led to the formation of 
themes and clusters from the data. 
4. Themes and clusters: This is the most challenging phase of data analysis, because it demands 
the identification of salient themes, recurring ideas, and patterns embedded in the data (Marshall 
and Rossman 2011). To form themes and clusters of the study findings, the theoretical 
framework, described in Chapter 3, was used as the foundation. As guided by the framework, 
these themes were categorised under two theories: the CA and Structuration Theory.  
5. Documentation: The final step was to write this thesis, which involved shaping the structure of 
the document, accurately reflecting the findings, synchronising the published articles, and 
summarising in a concise format.  
4.6 Ethical considerations 
The research methodology received ethical clearance from The University of Queensland’s human 
ethics committee26 following all the guidelines provided to ensure that research participants are 
exposed to no harm or embarrassment. To comply with the university’s research ethics guidelines, 
three important stages employed during the fieldwork are discussed below. 
Provide project information 
All potential participants were supplied with an information sheet of the research prior to being 
engaged in the study, both during the scoping visit and the fieldwork. The information sheet 
comprised the objective of the study, voluntary nature of participation, and any foreseeable risk. As 
required by the ethical guidelines of The University of Queensland, the information sheet consisted 
of the full contact details of the principal researcher and an ethics officer of the university. Both 
                                                 
26 A detail of human ethics clearance process can be viewed on the university’s website, 
https://uq.edu.au/research/integrity-compliance/human-ethics-clearances  
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English and Telugu versions of the information sheet were made available to all potential 
participants. A copy of the information sheet is supplied in Appendix 4-C. 
The majority of people could read and write the local language in the villages, hence the 
information sheets were simply handed over to potential participants. In addition to this, the 
interpreter read the information sheet out loud in Telugu in front of all potential participants to 
make sure that those who were illiterate could also understand the research. This process was 
followed every time before undertaking social mapping exercises, interviews, and FGDs.  
Obtain written consent 
Those participants who showed an interest in participating in the study were asked to read and sign 
a consent form. Like the information sheet, the consent form was also translated to Telugu and was 
made available to all participants. The form comprised consent for both audio-recording and taking 
de-identified photos for the purpose of the study. The interpreter read the consent forms out loud in 
Telugu before taking the participants’ signatures. It was ensured that every participant signed the 
form prior to their participation. A copy of the informed consent form is supplied in Appendix 4-D. 
For household interviews where both husband and wife were being interviewed, both were asked 
sign a consent form. In cases where only one person from a household was interviewed, only the 
signature of the participant was taken. For each group discussion and exercise, a collective consent 
was taken on a single form. 
Although the study required that participants stay throughout the interviews and group discussions, 
it was noted the some participants, particularly during the FGDs and mapping exercises, were 
leaving and re-joining the discussions. Because their involvement was voluntary, and they were 
informed that they could withdraw their participation at any time, there was no compulsion for 
participants to stay or to re-join the discussions. However, to avoid such a situation, FGDs were 
organised for the evenings, mostly after 7 pm. This was because by 7 pm, as advised by the 
villagers, most people would have finished their dinner and household chores and would be able to 
partake in the study as long as required. 
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Maintain confidentiality and privacy 
It was important to maintain the confidentiality and privacy of the research participants, because the 
study involved participants from different backgrounds, notably from different social statuses. For 
example, the information that emerged from some FGDs with women was different and conflicted 
with the information provided by men in their FGDs. Hence, a high level of care was maintained to 
protect participants’ responses. All participants were informed that their identity would be protected 
and a high degree of confidentiality guaranteed. To achieve this, all the research data, including 
audio-recordings, hand-written notes, photographs, signed consent forms, and tabulated data, were 
stored in a de-identified form and securely stored in a password-protected computer provided by the 
university. Additionally, the data was backed up on an external hard drive so that it could be 
restored in case of computer failure or any technological errors. No names of the participants were 
used in this thesis or in any of the published journal articles. 
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Chapter 5: 
Livelihood practices and household decisions in 
relation to energy sources and services 
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5 Livelihood practices and household decisions in relation to energy 
sources and services 
This chapter addresses research objective one. 
Research objective 1: Understand the links between people’s livelihood practices and household 
decisions in relation to energy sources and services. 
To achieve this objective, the research explores the livelihood practices by profiling the study 
district and villages and describing their demographics, income sources, and status of modern 
energy access. Secondary data, particularly India’s Census of 2001 and 2011, is used to profile the 
study district, whereas the profile of study villages is based on the primary data collected during the 
fieldwork. By highlighting a relationship between livelihood practices and energy sources, this 
chapter describes the way in which people’s choice of energy sources is contributing to their 
everyday life. It examines the changes that cooking practices have gone through in the past and 
describes what caused the changes. Additionally, it explains how accessible and reliable modern 
cooking fuels are in the study sites. 
Since livelihood practices are outcomes of decisions households make, this chapter investigates 
how households make decisions in relation to energy sources, cooking fuels in particular. All the 
households in the study villages were electrified but only a few had introduced modern cooking 
fuels, which is the principal reason for focusing on decisions relating to cooking fuels. Additionally, 
as most literature has documented affordability to be a key driver for the adoption of modern 
cooking fuels, this chapter reveals the relationship between unaffordability and the rejection of 
modern cooking fuels, employing a case study in one of the study villages.  
5.1 Profile of the study district 
Demographics 
Chittoor is the district where the fieldwork was undertaken for this study. It is situated in the 
southernmost part of Andhra Pradesh (Figure 5-4). According to the Census of 2011, the population 
of Chittoor is over 4 million people, living in 1455 villages (Census of India 2011). There exists an 
additional 38 villages that are uninhabited in the district. The majority of the district’s population 
resides in rural areas; only about 30 percent of the population lives in urban centres. 
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In relation to literacy, a relatively high proportion of the state’s literate population resides in 
Chittoor, with more than 71 percent of people in the district being literate, as opposed to only 67 
percent in the state overall. Women of the population, however, have a low literacy rate in 
comparison to men in both the state (57 percent of women and 75 percent of men) and the district 
(63 percent of women and 80 percent of men), thereby demonstrating that women are 
comparatively disadvantaged compared to men in terms of getting a school education. 
Economically, only 46 percent of the district’s population are active and the rest are classified as 
non-workers (Figure 5-1). The Census of 2011 categorises non-workers into students, housekeepers 
(those who perform household duties), dependents, pensioners, rentiers, beggars, and others 
(Census of India 2011). According to Figure 5-1, the share of the population that is non-working 
women is 32 percent, whereas that of men is only 21 percent in the district. This data gives an 
indication that women’s economic contribution to their families is less than that of men’s. 
Additionally, it shows that the population of non-working women is higher in rural areas than in 
urban. It is also worth noting that nearly one-quarter of non-working women perform domestic 
duties, but only 1 percent of non-working men do so. The indication here is that whether or not men 
engage in income generation, they seem to have less contribution towards household chores as 
compared to women.  
 
Figure 5-1. The share of working and non-working population in Chittoor in 2011. 
46%
21%
20%
12%
53%
Working population Men Non-Workers
Women Non-Workers (Rural) Women Non-Workers (Urban)
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Among the economically active population, the majority work as (1) labourers (nearly 39 percent of 
the total working population) in others people’s agricultural fields; and (2) cultivators (22 percent of 
the total working population) on their own land (Census of India 2011). A notable point is that 
agriculture is the main sector for job creation in both cases. According to the Census, women’s 
engagement as agricultural labourers is higher than that of men; that is, women represent more than 
half of the total agricultural labours. In summary, women are economically less active than men in 
Chittoor, and the income from those who are earning is mostly from wage labour jobs.  
Land utilisation, agriculture, and livestock 
Chittoor extends for 15,151 square kilometres. According to the Directorate of Economics and 
Statistics (DES 2013), forest covers 30 percent of the total land area of the district, which is more 
than the area of land under crop cultivation – only 26 percent of the land was used for farming in 
2013. Not all areas under cultivation have irrigation facilities – a mere 12 percent of cultivated land 
is irrigated by canals, ponds, tube wells, and dug wells; the rest is rain-fed. Looking at those areas 
under cultivation in Chittoor, peanuts, mangoes, rice, sugarcane, and tomatoes are the top five crops 
(DES 2013). Of these, sugarcane and tomatoes outnumber the other crops, based on production per 
hectare (Table 5-1). According to a livestock census commissioned by the DES in Chittoor, the 
locals largely keep cattle, buffaloes, sheep, and goats, and, to a lesser extent, pigs and rabbits.  
Table 5-1. Top five crops based on the area under cultivation.  
(Source: DES 2013) 
SN Crop Area (hectare) Production (in tonnes) Yield (kg per hectare) 
1 Peanut 15 0229 126 657 843 
2 Mango 56 760 502 212 8848 
3 Rice 47 509 171 405 3608 
4 Sugarcane 28 106 24 912 32 88 637 
5 Tomato 13 429 249 923 18 611 
Electricity access and utilisation 
Chittoor has good electricity coverage in both rural and urban areas. Figure 5-2 shows that the main 
source of lighting in Chittoor is electricity, with 90 percent of rural and almost 98 percent of urban 
households using electricity for lighting (Census of India 2011). The Census of 2001 shows that 
only about 65 percent of rural and 92 percent of urban households had electricity access (Census of 
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India 2001); this has increased by 25 percent and 6 percent in rural and urban respectively. It is 
remarkable what advances Chittoor has made in extending electricity in rural areas over a decade. 
 
Figure 5-2. Sources for lighting in rural and urban in Chittoor, 2011. 
Electrical appliances commonly used in Chittoor, according to the Census of India (2011), are 
radios, TVs, computers, and mobile phones (Figure 5-3). Overall, households that own TVs and 
mobile phones over other appliances predominate, with nearly half of the rural households owning 
TVs and mobile phones. In urban areas, the proportion of households owning TVs and mobile 
phones are 80 percent and 67 percent respectively. 
 
Figure 5-3. The share of households having different types of electrical appliances in Chittoor, 2011. 
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Fuels for cooking 
Four types of cooking fuels: solid fuels, liquid petroleum gas (LPG), kerosene, and others, were 
used in Chittoor in 2001 and 2011 (Table 5-2). There are more solid fuel users than users of other 
fuels. Between 2001 and 2011, the number of households using solid fuels has decreased by only 2 
percent. There has been a remarkable progress in the uptake of LPG in both urban and rural areas, 
with the number of LPG users increasing more than twofold over the decade. On the other hand, the 
use of kerosene has decreased in Chittoor overall. The cooking fuel data indicates that solid fuels 
are the primary cooking fuels for most households in the district. Additionally, although the 
adoption of LPG has been taking place, the data shows that it may not have taken the place of solid 
fuels. If LPG had replaced solid fuels, the number of households adopting LPG (192,000) would 
have been equal to the number of households abandoning solid fuels (14,000). A large gap exists 
between the number of LPG adopters and solid fuel rejecters, which suggests that the LPG adopters 
are stacking modern cooking fuels with traditional fuels.  
Stacking LPG with solid fuels is a common phenomenon in India. A study by Cheng and 
Urpelainen (2014) found that the stacking of LPG and solid fuels increased rapidly between 1987 
and 2010. According to Cheng and Urpelainen (2014), fuel stacking is common because of the 
limited supply of LPG and the ready availability of solid fuels. No assessment of the reliable supply 
of LPG was carried out in Chittoor, but the data tells us that the availability of LPG has increased 
significantly in the district.  
Table 5-2. Types of cooking fuels used in Chittoor in 2001 and 2011 (household in thousands).  
(Source: Census of India 2001, Census of India 2011) 
Types of cooking fuels Rural Urban Total  
2001 2011 2001 2011 2001 2011 
Solid fuels (firewood, crop residue, animal 
dung, coal, lignite, and charcoal) 
603 585 60 64 663 649 
LPG 56 125 76 199 132 324 
Kerosene 10.5 6.9 35 28 45.5 34.9 
Others 3.5 7.9 0.8 1.6 4.3 9.5 
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5.2 Profile of the study villages 
Location and demographic description 
The villages where this study was undertaken are Peddaboyapalle, Nakkalavarikota and 
Nagurivandlapalle, all located in the north-western border of Chittoor (Figure 5-4). These villages 
are located about 60 km from Madanapalle, which is one of the economic centres of the district. 
During the time of the study, all the villages were accessible by unpaved roads, and no government-
run public transportation service was available. The nearest locations where government-run public 
bus services were available was Thambalapalle for Peddaboyapalle and Kalicherla for 
Nakkalavarikota and Nagurivandlapalle, where government offices, hospitals and private medical 
clinics, and shops were located. The only means of transportation to these villages from the nearest 
markets were privately run three-wheelers, motorbikes, and bicycles. The distance to Thambalapalle 
was ~24 km from Peddaboyapalle, and to Kalicherla it was ~10 km and ~9 km from 
Nakkalavarikota and Nagurivandlapalle respectively. 
 
Figure 5-4. Map of the study district and villages. 
Access to the forests was not so difficult because all the villages were situated near one, less than 2 
km away. People rely on forests for various purposes, such as livestock grazing, cooking fuel, 
wood, sticks, and fruit. 
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There were approximately 128 households in the villages (~40 in Peddaboyapalle and 
Nakkalavarikota and ~48 in Nagurivandlapalle) with ~800 population in total. Peddaboyapalle and 
Nakkalavarikota belong to the “other backward class” (OBC), and people from Nagurivandlapalle 
represent an upper caste. According to the Government of India (GoI), the OBC is a socially, 
economically, and politically disadvantaged group (Ministry of Law Justice and Company Affairs 
1993). There were two types of houses in the villages, based on the type of construction materials: 
Pakka houses are made of bricks, steel, concrete, and tin roof, and Kutcha are made of mud, thatch, 
wood, and/or other low-quality materials. All families in the villages were classified as “Below 
Poverty Line” (BPL27), which means they were economically disadvantaged and were eligible to 
receive government assistance (Fernandez 2010). 
There were only two government-run primary schools in the villages, each in Peddaboyapalle and 
Nagurivandlapalle. For their primary education, children from Nakkalavarikota needed to walk to 
the school at Nagurivandlapalle. For their higher education, most students went to various schools 
in the nearest towns. Some parents chose to send their children to big cities, such as Bengaluru and 
Tirupati.  
Most of those interviewed were either literate or had formal education below Grade 10. Only three 
men throughout the study’s villages had completed a bachelor’s degree. However, all the 
interviewed parents, irrespective of their literacy status, had enrolled their children in schools. On 
several occasions, they mentioned that they didn’t want their children to live the life they were 
living, which, according to them, is difficult. They believed that education would help their children 
get white collar jobs. 
Sources of income 
To a greater extent, the research participants relied on agriculture and livestock rearing for 
generating income, and to a lesser extent on daily wage labour, selling firewood, and off-farm 
options, such as jobs and business (Figure 5-5). Only 3 families were not reliant on agriculture, and 
six families did not keep livestock. No family relied solely on a single income-generating option – 
                                                 
27 The poverty line for rural India estimated by the planning commission is INR 32 per day Government of 
India (2013). Press Note on Poverty: Estimates, 2011-12. New Delhi, Planning Commission.. 
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daily wage labour, selling firewood, and off-farm options were additional to either agriculture or 
livestock rearing, or both. 
Participants in all three villages unanimously ranked livestock rearing, agriculture, and daily wage 
labour as the top three sources in terms of earning money (Table 5-3). Livestock rearing was ranked 
number one in all villages, despite the fact that more people pursue agriculture than livestock 
rearing. This means that, although the number of households engaged in agriculture is higher than 
those engaged in livestock rearing, it is the latter that generates more income. Participants of 
Peddaboyapalle and Nagurivandlapalle ranked agriculture, and the Nakkalavarikota participants 
identified daily wage labour as the second-highest options for earning cash.  
 
Figure 5-5. Sources of income of the research participants. 
Table 5-3. Top three income sources, ranked by research participants. 
Peddaboyapalle Nakkalavarikota Nagurivandlapalle 
1. Livestock 
2. Agriculture 
3. Daily wage labour 
1. Livestock 
2. Daily wage labour 
3. Agriculture 
1. Livestock 
2. Agriculture 
3. Daily wage labour 
Crop cultivation 
In all villages, peanuts and tomatoes were identified as the major crops, which is consistent with the 
district level data (Table 5-1). Some participants reported cultivating rice but only when the rain 
was good, which, according to the majority of farmers, was decreasing and not enough for planting 
rice. On the other hand, unlike the district’s data, no family reported cultivating sugarcane and 
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mangoes. Lack of irrigation facilities and erratic rainfall were the two main reasons offered by 
research participants for low agriculture output, and, consequently, for low income. In several 
interviews and FGDs, participants stressed that there were many times they were unable to harvest 
their crop because of inadequate or excessive rainfall.  
I cultivate peanuts. Irrigation is rainfed. If the rain is good, the crop gives good 
income. The rain has become erratic. Sometimes, it rains when we do not need. 
Last month, we received excess rain, which destroyed my entire crop. (Men FGD 
#5) 
In order to record changes in the rainfall pattern and its effects on sources of income, a historical 
timeline was prepared (e.g. Figure 5-6). The rain was sufficient during the time of the participants’ 
grandparents; hence agriculture was good. During their parents’ generation, the rainfall was not as 
good as it was in their grandparents’ generation. As a consequence, people started rearing more 
livestock, because farming did not produce enough yield. Although participants’ grandparents 
worked in some daily wage labour jobs, these were within the villages and were not considered a 
significant source of income. Due to the decrease in rainfall, their parents started picking up more 
daily wage jobs beyond the boundary of the villages. For the current generation, the rain has 
decreased substantially and so has the agriculture yield. The number of livestock has increased 
manifold, and people have been doing more daily wage jobs than ever before.  
 
Figure 5-6. Historical timeline of rainfall pattern and the resulting effects on sources of income (Source: 
fieldwork, Nakkalavarikota). Note that the arrows in the figure show increasing and decreasing trends.  
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Livestock 
Figure 5-6 shows that people have increased the number of livestock as a strategy for coping with 
falling agriculture production. But the types of livestock vary between villages. In Peddaboyapalle 
and Nakkalavarikota, families mostly kept goats and sheep, whereas in Nagurivandlapalle, people 
kept more cattle than goats and sheep. The total number of goats and sheep in the villages was 
significantly higher than the number of cattle. Every household built a shed for keeping their 
livestock safe overnight. For feeding their livestock, all households relied on the forests. Taking 
goats and sheep to the forest for grazing was reported as a daily routine; however, people fed their 
cattle in the shed instead of taking them to the forest.  
When it came to selling their livestock, people pursued one of two options. For the first, they took 
their livestock to regularly held markets designed specifically for the trading of livestock. Second, 
livestock brokers visited the villages, bought livestock, transported, and sold them either in cities or 
in livestock markets. Research participants with a large number of livestock preferred the second 
option. Those with only a few livestock mostly pursued the first option.  
Daily wage labour 
Research participants reported daily wage labour jobs to be a recent addition to their list of income 
sources. For such jobs, they noted that they often went to neighbouring villages, where there were 
either communal or private irrigation facilities, and that they mostly worked in agriculture, in jobs 
such as picking tomatoes and weeding peanuts. Although both men and women performed daily 
wage jobs, men were reported to be paid more than women because the men’s tasks involved more 
physical activity than those of women. Generally, women received INR28 130 to 150 per day as a 
daily wage for working in the field of agriculture, whereas men received INR 250 to 300 per day. 
Importantly, irrespective of the pay disparity, both men and women expressed the importance of 
having an additional source of income that contributed to meeting their household’s various needs. 
Firewood sales 
Selling firewood was another popular option for generating income in the villages. Participants who 
sold firewood confirmed that their buyers were mostly from nearby urban and semi-urban areas, at 
                                                 
28 1 USD = INR 64.42 (as at 26/07/2017) 
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some distance from forests. It was noted that both men and women sold firewood, but participants 
agreed that it was women who sold the most. Selling firewood does not only entail selling, it also 
demands walking to the forest, selecting dried trees or branches, cutting them, carrying them back 
home, and storing them. Sometimes, it also involves transporting bundles of firewood on a three-
wheeler to the nearby town. Generally, a bundle of firewood costs INR 120, and some families 
reported to have sold as much as 100 to 110 bundles of firewood in a month. Figure 5-7 shows the 
bundles of firewood stacked for sale. While for some families, selling firewood was one of the core 
activities for income generation, other families only sold it when their crops failed. In both cases, 
research participants stated that selling firewood made a valuable contribution to their household 
income. 
 
Figure 5-7. Bundles of firewood stacked for sale. 
5.3 Income generation activities and energy sources 
Electricity 
As explained earlier, all the villages were situated in the rural areas of Chittoor. Despite being some 
distance from market centres, all villages were electrified. In fact, every household had been 
connected to grid electricity more than a decade earlier. In addition to the use of electricity for 
lighting, a number of households used it to run electrical appliances such as TVs, mobile phones, 
and radios. This data is in line with the district level data (Figure 5-3). Additionally, a few 
households reported having electric rice cookers.  
Regarding the use of electricity for productive purposes, none of the participants reported having 
started a business that relied on electricity. Table 5-4 displays ways in which electricity has 
contributed towards household income. Participants explained that they were able to put lights in 
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their livestock sheds, thereby saving their livestock from wild animal attacks. A few households had 
installed bores for extracting groundwater for irrigation purposes, using electric water pumps. After 
the installation of bores, these households reported increased agricultural productivity and income 
as a result. Since they no longer had to rely on the rain to irrigate their fields, they were able to 
expand their crop cultivation schedule and cropping patterns, resulting in increased yield. Irrigation 
also increased the opportunities for daily wage jobs for those without access to irrigation facilities.  
Although positive economic outcomes have resulted from being able to irrigate with electricity, 
extracting groundwater for irrigation, one might argue, may not be entirely appropriate given the 
issue of groundwater depletion in most parts of the country. But households that had been able to 
reap the benefits of electricity for irrigating their agriculture field expressed how helpful electricity 
has been for them, not only for boosting their income but also for improving their quality of life. 
The findings of the evaluation of electricity’s role in improving people’s lives is discussed in 
Chapter 6.  
Firewood 
Wood, which families collected from nearby forests, was the primary source of cooking fuel in the 
study villages. Apart from its use as a cooking fuel, participants explained that it had multiple 
purposes, such as fencing, roofing, and making carts. Participants also noted that wood contributed 
to their sources of income. Table 5-4 shows the relationship between energy sources and income-
generating activities. For agriculture, sticks were used to support plants, keeping them strong. This 
support was also helpful for keeping fruit off the ground, protecting it from diseases. For livestock, 
wood was used to build sheds, including walls and roofs, to prevent wild animal attacks. No strong 
connection between daily wage labour and wood was evident in the villages.  
Table 5-4. Income-generating activities and energy sources. 
Income sources Electricity Wood 
Agriculture Higher productivity through irrigation Sticks to support plants; fencing the field 
Daily wage More jobs due to irrigation X 
Livestock Safety of livestock due to lights in the 
sheds 
Safety of livestock due to shelters 
Selling firewood X Income by selling firewood 
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5.4 Changes in cooking practices 
The research participants reported on two changes in their cooking practices: (A) a change in the 
types of food; and (B) a change in the types of cooking pots. At the time, rice was the staple food; 
refined oils, such as palm and mustard oils were used for cooking; and aluminium and or steel 
vessels were used for cooking. But participants’ grandparents and great-grandparents used to 
consume different types of food, which was cooked in different types of pots. According to the 
participants, grains such as maize and millet were the staple food rather than rice; castor oil was 
used instead of refined oils; and earthen vessels were used as cooking pots.  
These changes in cooking practices were common across all the villages, irrespective of caste. A 
majority of participants expressed unhappiness with the changes in their cooking practice, and 
further explained that the food their ancestors used to eat was healthier than their food. This was the 
reason their ancestors were physically strong (see the following narrative). 
Grains [maize and millet] are better than rice. Our ancestors used to eat grains. 
That is why they were strong. They used to go hunting in the forest and were able 
to work in their field [agriculture] without mechanical equipment. (Men FGD #4) 
The two most common explanations for changing food was the drought in the 1990s, and 
decreasing rainfall in general. Participants noted that there was a longstanding drought before 1980, 
which had an impact on crop production. As a result, the then government intervened with food-
relief schemes, distributing rice and palm oil extensively for a long period of time, and this was 
when the habit of eating rice and using refined oils began. 
Furthermore, the participants reported that before the drought they used to plant different types of 
grains, but not rice. They explained that the rain was not as erratic then as it was now, suiting the 
types of crops they cultivated. Now, as a consequence of decreasing rain, they were unable to grow 
the same crops, and so relied more and more on rice. The demand for rice had increased 
enormously, hence people preferred to cultivate rice. Even though traditional grains were available, 
participants claimed that the cost of these grains had risen manifold. 
We are unable to grow the same kind of grains that our ancestors grew. Even 
though they are available in the market, we can’t buy them because they are 
expensive. No one grows those grains in their field. In that period [before 
drought], the rain was good. Now it is not. (Men FGD #3) 
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Similarly, the cultivation of castor beans had decreased to near zero, and the cost of it had 
skyrocketed – whereas once it was INR 3 per kilogram, according to one participant, it was now 
INR 150 per kg. The same participant said that it was double the price of other refined oils available 
in the market, such as sunflower and soybean oils. 
We used to cultivate castor beans in our field and extract the oil ourselves. Now, 
no one prepares the oil. Some people still cultivate castor beans but as the rain is 
not good, its production has declined substantially. The cost of castor oil has 
increased exponentially because it is rare. (Men FGD #3) 
The introduction of food and oil triggered the change in cooking pots. Participants explained that 
their traditional grains were good (taste-wise) when cooked in clay pots, but rice cooked better in 
aluminium or steel vessels. Additionally, steel utensils did not break when they fell, but clay pots 
could easily. The following is a narrative extracted from a FGD with women, which demonstrates 
the preferences of steel cooking vessels over clay pots. 
Steel vessels are durable. Clay pots are for traditional grains, not for rice. Eating 
rice is more common these days. (Women FGD #3) 
Unlike food, oil, and cooking pots, cooking fuel and cooks remained unchanged. According to the 
participants, firewood used to be the primary cooking fuel during the time of their great-
grandparents, and continued to be. Furthermore, regardless of the changes in some elements of 
cooking, the designated role of women as cooks had not changed. 
To summarise this section, there had been several changes to cooking practices in the study 
villages. People had shifted away from traditional grains towards rice, from castor oil to refined 
oils, and from clay pots to aluminium and steel vessels. The major reason for these changes was the 
impact on people’s livelihood practices as a result of untimely rainfall and the consequent drought. 
Because of the drought, the government had intervened with a widespread distribution of rice, and 
this changed the market system and the eating habits of the research participants.  
5.5 Access to LPG 
This section expands on the availability and reliability of modern cooking fuels in the study 
villages. Some families from the study villages had adopted LPG, but used it sporadically. LPG 
comes in a bundle, as shown in Figure 5-8. The bundle consists of a lighter, pipe, stove, and LPG 
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bottle, supplied by government-authorised agencies, also known as LPG distributors. 
Thambalapalle was the nearest market for Peddaboyapalle, and Kalicherla and Peddamandyam for 
Nakkalavarikota and Nagurivandlapalle, a number of LPG distributors exist in these markets. 
 
Figure 5-8. (1) Pipe connecting LPG bottle and stove; (2) LPG bottle; and (3) LPG bottle. 
To be eligible for a new LPG bundle, an applicant needs (1) a Ration card29; (2) an Aadhar card30; 
(3) a bank account; and (4) photo ID. Applicants for a new LPG connection need to apply online 
and receive a notification once approved. 
Various studies have demonstrated that the erratic supply of LPG has made families (1) revert to the 
use of solid fuels (Ogwumike, Ozughalu et al. 2014, Herington and Malakar 2016); and/or (2) stack 
LPG with solid fuels (Masera, Saatkamp et al. 2000, Cheng and Urpelainen 2014). In the study 
villages, the supply of LPG was not as erratic as some studies have highlighted. No interruption of 
supply for more than a week was reported by LPG users. More specifically, no LPG user mentioned 
that it took more than a week (which was only in rare cases) for them to refill their LPG bottles. The 
time taken to get a LPG bottle refilled ranged from one to seven days. LPG users told us that in 
order to get their LPG bottles refilled, they needed to make a call to their respective LPG 
distributors. If the distributors had full LPG bottles in stock, they were available for distribution 
immediately, otherwise users had to wait. Once the distributors had a supply of full LPG bottles, 
they informed the waiting users via SMS and/or phone call. It was found that for transporting LPG 
                                                 
29 A Ration card is used to procure essential commodities at a subsidised rate. For more details, visit 
https://archive.india.gov.in/howdo/howdoi.php?service=7 
30 An Aadhar Card is a unique identification number issued by the government. For more details, visit 
https://www.uidai.gov.in/your-aadhaar/about-aadhaar.html 
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bottles back and forth between distributors and villages, three-wheelers and motorbikes were used 
most often. The following conversation between the researcher and an LPG user demonstrates the 
process of refilling LPG (Household interview #27). 
Researcher: What is the process to refill LPG? 
Participant: We take the emptied LPG bottle to Kalicherla by an auto [three-
wheeler]. We get a refilled bottle and return. 
Researcher: How long does it take to refill LPG? 
Participant: If it is available in stock, then they provide it on the same day. 
Otherwise, it will take up to three to four days.  
Researcher: How many days have you waited the most to get a refilled bottle until 
now? 
Participant: Maximum of one week. 
As is evident, most households preferred to use firewood as their primary cooking fuel, despite the 
availability and reliability of LPG. Numerous studies argue that the cost of LPG plays against 
household decisions to switch to modern cooking fuels. In the next section, we examine how much 
the unaffordability factor influences families to reject LPG. 
5.6 Household decisions in relation to cooking fuel choices 
This section explores how households make energy choice decisions, and for this purpose it focuses 
only on cooking fuels. As stated earlier, all households in the study villages were electrified more 
than a decade earlier, but only a few households had introduced LPG. Therefore it makes logical 
sense when attempting to understand a household’s decision-making environment in relation to the 
choice of cooking fuels. The findings presented in this section are published in Energy for 
Sustainable Development. For the purposes of publication, this section presents the findings from a 
case study of only one village. Apart from some editorial corrections and minimal changes for 
reasons of consistency with the thesis format, the contents have been presented exactly as published 
in the journal. 
Malakar, Y. (2018). "Studying household decision-making context and cooking fuel transition in 
rural India." Energy for Sustainable Development 43: 68-74. 
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Abstract 
This section questions how much unaffordability influences households to reject modern cooking 
fuels. It presents the case of an Indian village where nearly every household has successfully 
introduced a TV, but where only one household has adopted LPG for cooking. Considering the 
former is more expensive than the latter and while both are relatively new and energy-related 
technologies, this section asks how and why people decided to adopt one extensively but not the 
other. Methodologically, the study employs a mixed-method approach, collecting both quantitative 
and qualitative data. The findings suggest that lack of sufficient income has little influence on 
people’s choice to adopt or reject improved fuels. The section argues that it may not give us a clear 
picture if we research why people choose or reject one fuel over another. This section demonstrates 
that to understand a household’s fuel choice decision, it is essential to understand the broader 
decision-making context within which households operate and make all their decisions. 
5.6.1 Introduction 
The prevalence of energy poverty is extensive in India with more than 700 million people relying 
predominantly on traditional solid fuels for cooking (IEA, 2016). The adoption and sustained use of 
modern cooking fuels has been identified as a measure to alleviate the detrimental effects caused by 
cooking with such fuels on the environment (Hosonuma, Herold et al. 2012), social (Practical 
Action 2014), and human health (Dutta and Banerjee 2014). The Government of India (GoI) has 
initiated various schemes to persuade families to substitute solid fuels with liquid petroleum gas 
(LPG), such as the “Pradhan Mantri Ujjwala Yojana31”. Under this scheme, families “Below 
Poverty Line” (BPL32) are eligible to receive a subsidy on new LPG connections.  
Research suggests that households’ energy choices are linked to their income (e.g. Hosier and 
Dowd 1987, Howells, Alfstad et al. 2005, Miah, Foysal et al. 2011). The “energy ladder” model 
puts forward a linear process of transition to cleaner and more efficient fuels as households’ income 
level rises (Hosier and Dowd 1987). The model places electricity at the top, and solid fuels, such as 
wood, animal dung, and crop wastes, at the bottom of the ladder. It explains that a household moves 
up the ladder as its economic status improves. Although several empirical studies, for example, 
                                                 
31 For more information, visit http://www.pmujjwalayojana.com/ 
32 Below Poverty Line (BPL) indicates economically disadvantaged families that are in need of the 
government’s assistance. 
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Cheng and Urpelainen (2014), Masera, Saatkamp et al. (2000), Wickramasinghe (2011), disagree 
with the linearity of the model, they tend to agree that affordability is crucial in the adoption process 
of modern cooking fuels. A study by Jain, Ray et al. (2015) on access to clean cooking energy and 
electricity carried out in six energy-deprived states in India concludes that the high upfront cost and 
recurring expenses of LPG are major barriers to completely giving up traditional solid fuels. Can it 
be then assumed that families decide to upgrade their cooking fuels when they become affordable? 
According to India’s 2011 Census, the number of households with a TV is greater than the number 
of those with LPG. As Figure 5-9 shows, nationally, about 47 percent of households own a TV, 
whereas only 28.5 percent have LPG (Census of India 2011). Similarly, in both rural and urban 
areas, there are more TV owners than LPG users. Considering a TV set (including cable 
subscription and renewal) is costlier than an LPG stove (including LPG bottle, stove, lighter, and 
pipe), it may be implied that a family that can afford a TV can also adopt and use LPG. Why, then, 
has LPG uptake among families remained significantly lower than the uptake of TVs? This study 
brings the case of a village in the state of Andhra Pradesh in India, where nearly every household 
has a TV, but only one household owns an LPG stove. It investigates the context within which a 
household makes decisions in order to understand the relatively slow adoption of LPG as opposed 
to TVs. Drawing on van der Kroon, Brouwer et al. (2013), this section demonstrates that decisions 
regarding fuel choices happen in a household decision-making environment that is complex and 
multidimensional. The central argument of this section is that families may decide against switching 
to improved cooking fuels even if they are considerably more affordable. It presents evidence that 
households prioritise and decide to fulfil their needs sequentially as their income increases, and fuel 
switching may not necessarily fall onto their list of priorities or it may be one of the least urgent. 
The remainder of this section is organised into 5 sections. Section 5.6.1 summarises key takeaways 
from relevant literature. Section 5.6.2 discusses the methods employed to collect data. Section 5.6.3 
presents the case study, including results from the research. In Section 5.6.4 the paper discusses 
significant findings. Finally, it concludes with some lessons in Section 5.6.5. 
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Figure 5-9. TV owners and LPG users in 2011 in India.  
(Source: Census of India 2011). 
5.6.2 Literature review 
Literature on why households reject the adoption of modern cooking fuels exists in large numbers. 
Many of them identify unaffordability as a crucial barrier to the successful uptake of these fuels and 
argue that an increase in income assists in switching to efficient fuels (Heltberg 2005, Balachandra 
2011). That is, the share of solid fuels in the total energy consumption declines as incomes rise 
(Barnes, Khandker et al. 2011). Switching to improved fuels requires a high upfront cost, and often 
poor families are unable to manage this cost (Jain, Ray et al. 2015, Nayak, Werthmann et al. 2015). 
Smith (2017) states that cost and accessibility of modern cooking fuels have been identified as two 
major barriers limiting their adoption. He further emphasises the need to find an effective method of 
promoting the adoption and sustained use of efficient fuels, rather than increasing their availability 
and having them sitting in shops. 
In addition to the unaffordability issue, scholars such as Bhattacharyya (2006), Sehjpal, Ramji et al. 
(2014), and Masera, Saatkamp et al. (2000) establish the need to look beyond income while 
examining factors impeding energy transitions. Bhattacharyya (2006) suggests that reliance on 
traditional fuels has multiple dimensions, and its widespread use cannot only be explained by the 
unaffordability of modern alternatives. Masera, Saatkamp et al. (2000) demonstrate that modern 
cooking fuels are unreliable in supply, which restricts families from completely abandoning their 
traditional fuels. Likewise, Bhattacharyya (2006) and Joon, Chandra et al. (2009) argue that socio-
cultural factors sway people’s fuel choices. Both Masera, Saatkamp et al. (2000) and Joon, Chandra 
et al. (2009) explain that people prefer to cook their food using traditional fuels because of their 
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taste preferences. Hence, despite having access to modern cooking fuels, people do not reject solid 
fuels altogether. 
This section explores whether households adopt modern cooking fuels if they are affordable. It rests 
on the concept that informed decisions regarding fuel choice do not occur in isolation and all 
household decisions are guided by a multi-dimensional household environment. While studying 
factors affecting fuel switching decisions, van der Kroon, Brouwer et al. (2013) argues that little 
attention has been paid to the broader decision-making context within which households make their 
decisions. Following Brüntrup and Heidhues (2002), they distinguish three categories that 
determine a household’s decision-making environment: (1) the country’s external environment, 
specific to each country (such as climate, history, culture, and geography); (2) the decision-making 
context that is external to households but internal to the country (such as markets, institutions, and 
policies); and (3) the Household’s Opportunity Set (HOS), which includes family-specific 
characteristics internal to households, such as land, capital, know-how, preferences, and cultural 
habits. It is the HOS that acts as a foundation for a household’s decisions about livelihood 
strategies. 
The fuel choice model developed by Treiber, Grimsby et al. (2015) has also conceptually influenced 
this section. They argue that cooks select stoves and fuels out of all the available options, and their 
choices are not solely based on efficiency and cost-effectiveness. Cooks, according to them, 
prioritise the available stoves and fuels using several criteria – for example, technical suitability, 
cultural and traditional preferences, and individual characteristics such as age and education. The 
criteria presented by Treiber, Grimsby et al. (2015) resemble the HOS described by van der Kroon, 
Brouwer et al. (2013).While integrating both the multi-dimensional household environment 
framework and the fuel choice model, it may be suggested that a household chooses a certain 
activity or technology out of the pool of available options. Households’ decision-making 
environment, combining all three categories, plays an important role in prioritising options and 
making choices. Since household decisions happen in a broader context, it is pivotal not to assess 
fuel-switching decisions in isolation but collectively with other choices families make. In their 
book, Poor Economics, Banerjee and Duflo (2011) argue that the poor are often deprived of critical 
information that may actually trapped in a vicious cycle of poverty. Giving the example of 
immunisation, the authors explain that having no knowledge of the benefits of immunising their 
children, the poor, in many cases, end up making the decision not to immunise. The authors further 
illustrate that the poor are missing critical information, not because they do not want to know, but 
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perhaps because this information may not be appropriately designed for them. Similarly, a recent 
Noble Prize winner in Economic Sciences, Richard H. Thaler, in his book, co-written with Cass R. 
Sunstein, Nudge: Improving Decisions about Health, Wealth, and Happiness, has highlighted how 
people make irrational decisions due to their biases caused by several factors such as status, firmly 
rooted beliefs, and limited knowledge, among others (Thaler and Sunstein 2008). 
Relating these studies in the context of cooking fuel choices, past studies have demonstrated the 
way in which missing information regarding the negative aspects of smoke from burning biomass 
on health has resulted in the sustained use of such polluting fuels for cooking. For example, Ahmed 
Mushfiq, Puneet et al. (2012) found that women in Bangladesh preferred not to uptake efficient 
cookstoves because they believed that indoor air pollution was a low-priority health risk compared 
to other risks. Hence, their study recommends delivering tailor-made health education programs 
along with other technological and policy interventions. 
5.6.3 Methods 
This research was carried out in the Chittoor district, Andhra Pradesh, in January 2017. The study 
site was selected in consultation with a local NGO, the Foundation for Ecological Security (FES). 
This organisation had been present in the district for quite a long time. The FES also supported this 
research with an independent interpreter during data collection. The research followed a case study 
approach because the study village represented a unique case of special interest (Yin 1994). This 
case was selected not necessarily to transfer any general findings to other cases; rather it was 
selected in order to understand its functions, interactions, and complexities. This type of study, 
according to (Stake 1995), is called an intrinsic case study.  
A two-stage process was employed for selecting research participants. In the first stage, the 
researcher organised a general meeting, at which the objectives of the study were outlined, as well 
as consents obtained to take part in the study. In this stage, those households willing to participate 
in interviews were identified. Data was collected in the second stage. Both quantitative and 
qualitative data was collected. Data collection was executed using interviews and participant 
observations. A total of 12 household interviews (N) were conducted, that is, 30 percent of the total 
households in the village. Both the husband and wife from each family were requested to participate 
in the interviews. Structured (for quantitative information) and semi-structured questions (for 
qualitative data) were asked during interviews. Participant observation was used to build a greater 
understanding of the case. The researcher stayed in the village for the purpose of undertaking this 
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study. The stay was crucial to perform in-depth engagement with research participants. A local 
family provided food and lodging during the stay. 
5.6.4 Case study 
The study village is shown in Figure 5-10. It is located near the north-western border of Chittoor 
and has approximately 40 houses, with a total population of 250. All the houses belonged to people 
from the “Other Backward Class” (OBC), as classified by the GoI. Only three persons had achieved 
a bachelor’s degree, and seven to eight people had finished their secondary education in the entire 
village. Two types of houses were found in the village: brick and mud houses, with mud houses 
outnumbering brick houses. Farming, livestock rearing, and daily wage jobs were the major 
livelihood options. The village was accessible by unpaved road, and the closest market was about 
10 km away. No public buses serviced the village. A few locals ran businesses, using three-wheeler 
motorised vehicles to offer transportation to the market, and a few people owned motorbikes (two-
wheeler). There were no toilets; they used a nearby forest for the disposal of human waste. There 
was one water point, a hand pump, for drinking water. 
 
Figure 5-10. Map of the study village. 
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The village was electrified in 2004, and every house was connected to electricity. Electricity 
seemed reliable because no major power cuts were noticed during the period of the stay. The use of 
electricity was mainly for lighting, operating fans, charging mobile phones, and watching TV. No 
family owned a refrigerator, regardless of a reasonably reliable electricity supply. 
The entire village cooked with firewood, which was self-collected from a nearby forest, using 
traditional stoves without chimneys. A photo of the type of stove used in the village is presented in 
Appendix 5-A (Photo 2). Most of the stoves were built outside the houses. Stacks of firewood were 
seen within the proximity of almost every house. Only a few houses stacked LPG, an electric rice 
cooker, as well as firewood. 
All the interviewees represented the BPL category, which meant they were eligible for the 
government’s subsidy on LPG. Figure 5-11 categorises the interviewed households into four types 
based on their possession of TVs, LPG, and rice cookers. There were only two houses that owned 
none of the technology (Category 1), whereas households possessing TVs formed the majority 
(Category 4). A photo showing both a wireless TV signal receiver and stacked firewood is 
presented in Appendix 5-A (Photo 1). Only one household fell under Category 2 and one household 
under Category 3, that is, a house with all the technologies, and a house with only a TV and LPG, 
respectively. 
 
Figure 5-11. Number of households based on their possessions of TV, electric rice cookers, and LPG. 
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Costs of TV and LPG33 
The cost of a TV differed with its specifications. The TVs that research participants owned ranged 
from Indian Rupees34 (INR) 8000 to 9000, including a wireless TV signal receiver that costs about 
INR 3000. A monthly renewal of a cable subscription cost between INR 160 and 200. Hence, the 
annual subscription cost was between INR 1920 and INR 2400. 
The cost for acquiring a new LPG connection was fairly straightforward. It came in a bundle that 
included a filled LPG bottle, lighter, two-burner stove, and a metre-long pipe. The LPG bottle was 
INR 1000, which was not added to the total price above because the GoI subsidised it for BPL 
families. Refilling a bottle cost INR 650, out of which the GoI would return about INR 180 as an 
incentive directly to the user’s bank account. However, the refilling cost could fluctuate as per the 
international price of LPG. According to the household that stacked fuels, a bottle of LPG lasted up 
to three or four months. Hence, the annual running cost, after deducting the subsidy amount, for 
LPG stoves was between INR 1880 and INR 1410. 
A comparison between the costs of a TV and LPG is presented in Table 5-5. It is evident that both 
the upfront and running costs for a TV are higher than for LPG. Apparently, households that could 
afford a TV could keep LPG without having to spend more. Moreover, there were government 
subsidies on LPG. 
All households owning a TV set informed the researcher that TVs were for entertainment and 
relaxation purposes. A TV, as a married couple in an interview explained, was for passing the time 
and relaxing after a tiring day (Interview #10). They also emphasised that, the importance of having 
a TV in the village had escalated because people were competing with each other to introduce it in 
their houses. Likewise, two other couples responded positively regarding the existence of this 
competition among villagers to acquire TVs. Furthermore, having a TV, as was mentioned in an 
interview, was seen as a way of displaying higher social status (Interview # 2). In the same 
interview, it was also stated that people were unwilling to go to other people’s houses to watch TV; 
                                                 
33 The cost of a TV was obtained from the research participants, and that of LPG from a local government-
authorised distributor located in the nearest market. 
34 1 USD = INR 64.42 (as at 26/07/2017). 
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they felt looked down upon for not owning their own TV. The following is a narrative quoted from 
Interview # 2. 
Table 5-5. Comparison between the costs of a TV and cooking with LPG. 
Items Approximate 
amount 
Items Approximate 
amount 
TV including a wireless 
receiver 
INR 8000 to 9000 LPG bundle (including 
installation fee) 
INR 3075 
Annual subscription 
(monthly INR 160 to 200) 
INR 1920 to 2400 Annual refilling cost 
(monthly refilling INR 470 
(INR 650 – INR 180), lasts 
three to four months) 
INR 1880 to 1410 
Government subsidy 0 Government subsidy on LPG 
bottles 
INR 1000 
Government subsidy on 
refilling 
INR 180 
Why TV? 
Yes, we have a TV. Nearly 10–20 houses have it (in the village). (It is) for time 
pass. By watching the TV, we get some relaxations. Some people think like that 
(raise a social status). Nowadays, people may or may not be financially good, 
they will buy a TV. Why? Because they don’t want to go to others’ house to watch 
TV (shows). (Interview #2) 
It was observed that it was mostly after dinner that families gathered in front of their TV to watch 
their favourite daily soaps. Before these shows aired, women finished their household chores and 
children their schoolwork. Evidently, watching TV had become a part of people’s daily routine in 
the village. 
Why not LPG? 
Responses to this question did not vary much among the participants. The unaffordability of LPG 
was the most repeated response. Two of the respondents, however, did not know the cost involved 
with cooking with LPG; they had no information regarding it. In one interview, a couple informed 
the researcher that they were thinking of getting a new LPG connection, but they could not afford 
one (Interview #1). When asked the cost of LPG, they said that they did not exactly know. 
Apparently, they lacked information on the government subsidy as well. Some research participants 
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raised safety issues with LPG, saying it was the main reason they hadn’t introduced it in their 
kitchen. One man shared his safety concern over the use of LPG for cooking. He said that they had 
little kids who might mishandle it and cause a fire (Interview # 4). Lack of knowledge on how to 
operate an LPG stove was another response offered by some interviewees. All the interviewed 
households cooked with firewood that was self-collected from the forest, less than a kilometre away 
from the village (See Figure 5-10). Collecting firewood from the forest was free. Some narratives 
from the interviews are quoted below. 
We have no plans to get LPG. Because I pay for dish [renewal fee for TV channel 
subscription] and electricity every month. If we buy LPG, who will pay for all 
these? We are poor people. (Interview #9) 
[There are] no benefits in using LPG [for cooking]. It is a matter of money. We 
will have to spend INR 200 to 300 per month for refilling. Firewood is free. 
(Interview #10) 
The household that owned and had been using LPG to cook confirmed that it made cooking quicker 
(Interview #7). According to them, it also made it easy to wash dishes, because cooking with LPG 
does not leave stains on the dishes. Importantly, the house looked good, that is, no black stains on 
the ceilings. Two of the main reasons the household suggested as to why other households hadn’t 
adopted LPG included its unaffordability and people’s fear of the unknown. In the family, there 
were only four members living in the house: a father, son, daughter, and a grand-daughter. The 
daughter explained that her mother worked abroad, and when her mother went abroad, her father 
had to cook for all of them. In her opinion, a man could not cook with firewood, so her father 
bought an LPG stove. 
5.6.5 Discussion 
It is clear that families in the study villages had more TVs than LPG stoves. Despite the fact that 
both were relatively new technologies, the adoption of the former was clearly more widespread. 
From the example of this case, it can be argued that households do not decide, necessarily, to switch 
to efficient fuels even if they are affordable. Both the upfront and running costs for a TV were 
found to be higher than those of using an LPG stove for cooking. What, then, influenced families to 
adopt expensive TVs but not LPG? 
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Relating the findings of this study with the framework used by van der Kroon, Brouwer et al. 
(2013), the country’s external environment did not seem to play a major role in the decisions 
households made because it was constant, that is, the same geography, history, and climate. Policies 
and institutions shaping the decision context, which are external to households and internal to the 
country, appeared to be favourable towards motivating the adoption of LPG; there were financial 
incentives to acquire a new LPG connection and to use it for cooking. The market for purchasing 
TVs and LPG stoves was located in the same area. What looked plausible was that the information 
outreach regarding the LPG subsidy and use was limited. It was evident from the case that some 
households were unable to state the cost of LPG stoves and did not know how to use one. As argued 
by Banerjee and Duflo (2011), the poor often lack critical information and end up making decisions 
that may affect them adversely. 
The results suggest that the HOS is a critical player influencing household decisions. The case 
demonstrates how a household’s knowledge, leisure preferences, social norms, and security 
preferences helped families to make decisions. These elements, presented in Table 5-6, which 
encouraged households to adopt TVs. The importance placed on entertainment, relaxation, and 
social status meant that people prioritised TVs. Respondents explained that having a TV gave them 
a sense of increased social status. Watching TV shows was a favourite leisure activity for them, and 
it was also a motivation for family members to finish their respective chores before the shows 
began. A commonly accepted belief was a sense of competition among households to introduce 
TVs in the village. Additionally, there were no known alternatives for TVs that people were aware 
of. 
Table 5-6. Household opportunity sets (HOSs) for rejecting LPG and adopting TVs. 
Rejecting LPG  Adopting TVs  
Alternative fuel is free  Increased social status 
Forest is near Watching television – leisure preference 
No knowledge on the operation of LPG stoves  Social norm – sense of competition 
Limited awareness of LPG subsidy/government 
subsidy 
No alternatives 
Limited information about the benefits of LPG Know how to operate 
Security issues with LPG No perceived safety issues 
On the other hand, some elements of the HOS did not sufficiently promote the adoption of LPG in 
the same way as TVs. There was no common belief that LPGs could also be a symbol of improved 
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social status, hence there existed no competition that could have persuaded people to introduce 
LPGs in their kitchen. Unlike TVs, an alternative for LPG, that is, firewood was available locally 
and free of cost. The interviewees said that purchasing and maintaining LPG stoves was expensive, 
particularly compared to firewood, which could be collected from the forest with no cost. Arguably, 
it may seem impractical to increase expenditure on LPG when its alternative is both easily available 
and free. Households raised safety concerns, with some people confessing they did not know the 
cost of LPG. The majority of interviewees were also unaware of the benefits of cooking with LPG. 
5.6.6 Conclusion 
A plethora of studies on why people adopt or reject modern cooking fuels suggest that lack of 
sufficient income is a critical barrier for people transitioning to these fuels. This section assessed 
what role unaffordability plays in household decisions to reject solid fuels. It discussed the case of a 
rural village in India in which most households used solid fuels to cook. This case was interesting 
because nearly every house in the village owned a TV, yet maintaining a TV costs households more 
than using an LPG stove. Low incomes have not prevented households from buying and operating 
TVs. Why then has the fuel switch to LPG not taken effect? This study is not in any way sending 
the message that households should prioritise LPG over TVs. It simply compares the two, because 
TVs and LPG stoves are both relatively new energy-related technologies. Analysing the 
circumstances under which the majority of households decided to introduce TVs and not LPG 
provided an insightful understanding of households’ decision-making contexts. 
Findings suggest that unaffordability is not the only criteria households use to inform their 
decisions to adopt new technology. The study argues that it will not give us a clear picture if we 
simply research why people choose or reject one fuel over another. In order to understand a 
household’s fuel choice decision, it is essential to assess the decision-making context through the 
lens of a broader household decision-making environment. A household may have numerous needs 
and wants, of which switching fuels may be one among several. With limited incomes, households 
invariably have to prioritise their needs depending on a range of both internal and external 
influences. In the case of the study village, a large majority of households prioritised a TV for a 
number of reasons, as discussed above.  
There are important lessons to be generated from this case. First, a household’s decision-making 
environment is multi-dimensional and complex. It is essential to deconstruct this environment in 
order to understand why households have struggled to adopt modern cooking fuels. Second, 
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policies, institutions, and markets have a limited role in persuading people to upgrade their fuels. It 
is the household’s internal opportunity set that has a greater influence. Third, policies promoting a 
fuel transition towards modern alternatives need to strengthen the household’s internal opportunity 
set such as knowledge, skills, and preferences that actually help families prioritise switching fuels. 
Fourth, the study is carried out in only one village, looking at a few parameters and a small sample 
size. Pointers from this study, while important, need to be further bolstered by studying several 
more in-depth cases that incorporate critical parameters, such as education, age, and gender, among 
others. The Census data clearly indicates that there is a greater number of TVs than LPG stoves 
throughout India. Therefore, further research that encompasses an analysis of a broad range of 
various parameters is necessary. Proposed questions for future research are as follows: What are the 
possible ways to persuade families to prioritise clean-cooking transitions within the broader 
household decision-making context? What roles can a country’s policy play to better inform solid 
fuel users not only about schemes promoting fuel transition, but also the wider ecological and health 
implications from such a transition? How can markets better intervene to influence households’ 
decision-making context? 
5.7 Conclusion 
This chapter provides important insights regarding the livelihood practices, household decisions, 
and energy services in the study sites. The overall demographics of the district suggest that it is 
better placed regarding literacy compared with the rest of the state, despite the fact that it seems to 
be grappling to bring the level of women’s literacy up to that of men. As a result, women are often 
placed in situations where they either have to remain non-workers or perform jobs that require no 
literacy skills. The district’s data tends to validate this assumption, that is (1) more women are non-
workers than men; and (2) more women work as agricultural labourers than men. Women’s status 
places them in an economically vulnerable position, which may limit their power to make 
household decisions (Pachauri and Rao 2013).  
The study district has nearly attained universal access to electricity, which is a commendable effort 
by the government. At the village level, on the other hand, electricity access has found to be 
universalised with every household that is connected to grid electricity. Regardless of the use of 
electricity for lighting, running household electric appliances, and irrigating agricultural fields, its 
use for cooking was near to zero. This implies that access to electricity may not necessarily lead to 
households using electricity for cooking, irrespective of the adoption of other electrical appliances.  
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Both energy sources – electricity and wood – contribute to people’s income sources in one way or 
another. Due to electricity access, households, although few, have been able to increase their 
income through building irrigation facilities, corroborates with a study by Bridge, Adhikari et al. 
(2016). Further, they have been able to maintain the safety of their livestock by installing lights in 
the livestock sheds. Wood, on the other hand, has multiple purposes in addition to its contribution to 
income generation. It has been used to provide support to crops, build shelter for livestock, and to 
sell as firewood, thereby increasing the possibilities of raising income. 
Additionally, this chapter showcases the way changes in circumstances in livelihood practices have 
brought changes in cooking practices such as food, oil, and cooking pots. Despite these changes, the 
use of firewood and the fact that women perform the role of cook have remained unchanged in the 
study villages. 
With the help of a comparison made between TVs and LPG, it has been discerned that the cost of 
LPG may not be the principal factor behind (1) its slow uptake; and (2) its limited use (for those 
who have already adopted it). This finding suggests that a household makes all kinds of decisions 
based on a context in which several interactions are taking place – including factors such as the 
economic, technological, social, and cultural. Importantly, it is critical to take into account social 
and cultural dominance (sometimes subtle and invisible) while studying a household’s choice of 
energy source. 
Therefore, this chapter not only describes a broader context and the prevailing sources of income in 
the study area but also links them to people’s energy choices. It sets a preliminary foundation for 
the following chapters, where a detailed account and analysis is documented of (1) the role of 
energy sources in expanding people’s capabilities; and (2) the role of social structure on persistent 
energy poverty. 
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Chapter 6: 
Evaluating the role of rural electrification in 
expanding people’s capabilities in India 
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6 Evaluating the role of rural electrification in expanding people’s 
capabilities in India 
This chapter contributes towards addressing research objective two of this thesis, focusing on the 
role of electricity on the expansion of people’s capabilities.  
Research objective 2: Understand how the energy-poor’s capabilities are influenced by their 
choice of energy sources. 
Chapter 3 presented a framework that laid out a connection between people’s well-being and their 
choice of energy sources. It postulated that access to modern energy sources and the resulting 
services help people to achieve valued capabilities. Chapter 5 explained that all households in the 
study villages are electrified. Additionally, it showed how electricity has made some positive 
contributions in the livelihood of the users, such as being able to use electricity for irrigation. This 
chapter explores how electricity, a modern form of energy, has contributed to the expansion of 
people’s capabilities. In order to do so, it evaluates the role of rural electrification in two study 
villages and generates policy lessons. This chapter was published in Energy Policy, and for the 
purposes of publication, only two study villages, Peddaboyapalle and Nakkalavarikota, were 
included in this paper. Apart from some editorial corrections and minimal changes to make the 
chapter consistent with the format of the thesis, the contents have been presented exactly as 
published in the journal. 
Malakar, Y. (2018). "Evaluating the role of rural electrification in expanding people's capabilities in 
India." Energy Policy 114: 492-498. 
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Abstract 
This chapter reinforces the concept that argues energy services should be evaluated from a 
“capability perspective” rather than from a mere utility point of view. It does so by evaluating the 
role of electricity in improving the quality of people's lives, using the Capability Approach (CA), 
looking at the case of rural electrification in India. This study was carried out in two villages in the 
Chittoor district in the state of Andhra Pradesh, using a qualitative approach. The findings suggest 
that electricity plays a critical role in expanding people’s choices and opportunities in the pursuit of 
valued lives. However, the findings also indicate that the benefits of electricity are not equally 
distributed among all the families in the villages studied. The study recommends that rural 
electrification policies reconsider what defines an electrified village. Furthermore, this chapter also 
suggests that the policy should promote not only access to electricity, but also enhance the social 
and political settings that may help people to transform electricity access into valued capabilities. 
6.1 Introduction 
Why is electricity important? A plethora of research identifies that electricity brings numerous 
benefits, such as high-quality house lighting, access to telecommunications, refrigeration of food, 
and the heating and cooling of rooms. However, this body of research is concerned only with what 
services electricity can provide or what appliances it can power, and offers very little understanding 
of how electricity can help people to achieve what they want to do or be. This chapter reinforces the 
concept that energy services should be evaluated from a “capability perspective” rather than from a 
mere utility point of view (see Day, Walker et al. 2016). It does so by evaluating the role of 
electricity in improving the quality of people’s lives, using the Capability Approach (CA), 
developed by Amartya Sen (Sen 1992, Sen 2001) and Martha C. Nussbaum (Nussbaum 2000, 
Nussbaum 2011) looking at the case of rural electrification in India. 
Since 2001, there has been an improvement in access to residential electricity in India. The census 
of India data presented in Table 6-1indicates that between 2001 and 2011, India electrified about 
58.8 million houses (more than 32 million in rural areas and 26 million in urban areas). In addition, 
Table 6-1 shows that over the 10-year period, the percentage of households using electricity for 
lighting increased from 55.8 to 67.25. However, India’s goal to electrify every household remains 
unachieved: nearly 81 million households are without electricity connections in the country, and 
almost 93 percent of all un-electrified households are situated in rural areas. 
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Much of India’s recent rural electrification progress has been driven by Rajiv Gandhi Grameen 
Vidyutikaran Yojana (RGGVY), which was launched in 2005, and then subsumed under Deendayal 
Upadhyaya Gram Jyoti Yojana (DDUGJY)35 in 2015 (Ministry of Power 2016, Palit and 
Bandyopadhyay 2016). Under the scheme, a village is eligible for electrification if it has a 
population of 100 or more. Households below the poverty line qualify for a free electricity 
connection (Dugoua, Liu et al. 2017). Under the current government, a village is considered 
electrified when at least 10 percent of its households have electricity connections, irrespective of the 
quality of electrification (Oda and Tsujita 2011). To reemphasise, if a village of 100 households has 
10 electrified houses, the entire village can be called an electrified village. This is a change from the 
previous government, which considered a village electrified if it had irrigation pumps connected to 
electricity. This definition arose from the government’s pre-1997 focus on the expansion of 
agriculture production through electrification, emphasising the economic benefits of electricity. 
Table 6-1. Electrified Households (HHs) in 2001 and 2011, India.  
Source: Census of India (http://www.censusindia.gov.in/) 
Description 2001 2011 
Total HHs 191,963,935 246,740,228 
Total electrified HHs 107,209,054 165,935,192 
%  55.8 67.25 
Total rural HHs 138,271,559 167,874,291 
Total rural electrified HHs 60,180,658 92,845,936 
% 43.5 55.31 
Total urban HHs 53,692,376 80,888,766 
Total urban electrified HHs 47,028,369 73,089,256 
% 87.6 92.68 
The current Draft National Electricity Plan, 2016, envisages universal access to electricity by 2019 
(CEA 2016), demonstrating India’s commitment to achieving the seventh goal of the Sustainable 
Development Goals36 (SDGs). The country, however, previously envisaged electrifying all 
households by 2010, and providing sufficient power to meet the country’s demand for electricity by 
                                                 
35 Unofficial translation: RGGVY – Rajiv Gandhi Rural Electrification Scheme and DDUGJY – Deendayal Upadhyaya 
Village Lighting Scheme. 
36 Countries around the world adopted 17 Sustainable Development Goals in 2015; its seventh goal is to ensure 
universal access to affordable and clean energy for all by 2030 (For more information, visit 
http://www.un.org/sustainabledevelopment/energy/). 
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2012 (Ministry of Power 2005). India’s previous failure to achieve its electrification targets 
suggests that its current SDG-driven electrification goal is both ambitious and challenging. Dugoua, 
Liu et al. (2017) note that India may fail to universalise electricity access if its electrification policy 
does not address the needs of poor and minority households. Their study demonstrates that poor 
households have lower rates of electricity access compared to wealthier households; hence they 
argue that the policy needs to concentrate more on electrifying poor households and villages so that 
these households can make positive changes in their lives. 
The objectives of this chapter are to: 1) evaluate the role of rural electrification in people’s lives; 2) 
present qualitative evidence on how electricity access has contributed to the enhancement of valued 
capabilities; and 3) offer recommendations to address gaps in the rural electrification policy. 
This study was carried out in two villages in the Chittoor district in the state of Andhra Pradesh 
from November 2016 to February 2017. One of the reasons for selecting these villages is that they 
belong to the “Other Backward Class” (OBC), which, according to the GoI, is socially, 
economically and politically disadvantaged (Ministry of Law Justice and Company Affairs 1993). 
A case study approach was employed, and data was collected using in-depth interviews and 
participant observation. All (100 percent) of the houses in the two villages were electrified under 
the rural electrification scheme of the state, which makes them suitable for the aim of the study. 
The remainder of the chapter is organised as follows. Section 6.2 describes the CA and the 
conceptualisation of energy services underpinned by the theory. Section 6.3 provides a brief 
overview of the study area and the methods used in data collection. Section 6.4 presents the results 
of the study. Section 6.5 interprets and discusses the significance of the findings. Section 6.6 
concludes the paper with some policy recommendations. 
6.2 Theoretical framing 
The CA is a normative framework, pioneered by Amartya Sen (Sen 1992, Sen 2001), and then 
further expanded by Martha C. Nussbaum (Nussbaum 2000, Nussbaum 2011) and others. A central 
idea of the CA is that an individual’s quality of life should neither be assessed based on how much 
resources she possesses nor on how much she has consumed. An individual’s quality of life should 
be assessed based on what opportunities are available in order for them to lead a life she has reason 
to value. The CA entails two important concepts: a person’s “functionings” and her “capabilities”. 
A functioning is a person’s beings and doings; for example, being literate and nourished. The 
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associated capabilities arise from opportunities to realise these functionings. Robeyns (2003) 
differentiates these two as “an achievement and the freedom to achieve something” (p.63); the 
former is a functioning, and the latter is a capability. To elaborate, if being literate and nourished 
are two valued functionings, then the opportunity to choose these functionings is a capability. The 
CA emphasises the maximisation of capabilities and providing a range of opportunities to pursue a 
valuable life, rather than functionings. 
There is an ongoing debate regarding whether there should be a defined set of essential capabilities 
for universal application. Nussbaum’s CA has a specific list of Central Capabilities37 (Nussbaum 
2011). She argues that the list is highly abstract, and it can be translated into specific lists for any 
context. The CA, she emphasises, provides a platform to compare the quality of life, and having a 
common capability set is critical for this purpose. Sen, on the other hand, refuses the idea of having 
a universal set of capabilities, but acknowledges the need to identify basic capabilities that indicate 
a minimum level of crucial functionings for evaluative purposes (Sen 2004). What concerns Sen is 
the process for identifying capabilities, and he firmly argues that the capability set should not be 
prescribed externally. Rather it should be defined through a democratic process that engages public 
reasoning and social reality. 
The CA, in both Sen and Nussbaum’s conceptualisation, rejects the utilitarian approach for 
measuring well-being by focusing on people’s happiness, pleasure, or satisfaction (Sen 1992, 
Nussbaum 2011). Such an evaluation, according to the CA, only concentrates on aggregate utility 
without considering inequality in the distribution of utilities. Consider two persons, P, a peasant, 
and K, a king. P is happy but unhealthy and poorly educated, whereas K is happy, healthy, and 
educated. Utilitarianism counts the happiness of person P the same as the happiness of person K, 
which can be misleading in the evaluation of well-being because being unhealthy and illiterate can 
never be equivalent to being healthy and literate (Nussbaum 2011). The utility-based approach fails 
to differentiate the profound inequality between the quality of lives of P and K. The CA recognises 
that these individuals do not have the same level of freedom to pursue a life they have reason to 
value. 
                                                 
37 Nussbaum’s capability list comprises: life; bodily health; bodily integrity; senses, imagination and thought; emotions; 
practical reason; affiliation; relating to other species; play; and control over one’s political and material environment 
(Nussbaum, 2011, pp.33-34). 
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Another shortcoming noted by Nussbaum (2011) regarding the utilitarian approach is its tendency 
to aggregate people’s satisfaction with different elements of their lives into a single metric. If a 
person is happy with most of the aspects of her life, such as income, job, and education, but 
unhappy in some other important aspects, such as political freedom, her “overall” well-being, 
according to the utilitarian approach would be ranked as good. But Nussbaum (2011) argues that 
this sort of approach is a mistake because a lack of political freedom cannot be justified by having a 
good income; they are completely different components of a flourishing life. Rather than measuring 
everything under the single metric of “satisfaction”, the CA emphasises that we should make sure 
that people have sufficient capabilities in all the important aspects of life.  
The CA also declines evaluations of well-being based only on the consumption of commodities or 
material resources (Robeyns 2003). Theories concerning resource-based evaluations put emphasis 
on commodities and overlook the possibility that the conversion of resources into capabilities is 
affected by people’s abilities, such as physical and mental health, social norms, and customs 
(Robeyns 2003). For example, income as a resource does not translate into the same type of 
capabilities for both an able-bodied person and a physically challenged person. The CA argues that 
a focus on capabilities is crucial because it not only concentrates directly on people’s freedom but 
also acknowledges the contribution of resources in achieving well-being. 
There has been recent development in conceptualising energy as a resource to enhance well-being 
using the CA. Sovacool, Sidortsov et al. (2014) emphasise that energy plays an instrumental role in 
performing a range of activities for achieving a valuable life. Day, Walker et al. (2016) argue that 
energy is an essential material in achieving valued capabilities by differentiating between secondary 
and basic capabilities. Basic capabilities, such as maintaining good health, avoiding premature 
death, and engaging in social interaction are the ultimate concerns of an individual or a household. 
Achieving them requires secondary capabilities, such as preparing nutritious food, accessing 
information, and using appliances.  
Day, Walker et al. (2016) acknowledge the central role of energy services in expanding some 
essential capabilities, but do not suggest any specific services. They do, however, emphasise that 
energy services should be affordable, reliable, and safe in order to realise capabilities. Further, they 
discuss the need to distinguish between those capabilities that are essential and those that are not. 
To do so, two approaches are presented in their work. First, taking the central capabilities offered 
by Nussbaum and assessing the role of energy services. Second, developing a list of capabilities 
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involving people from a range of sectors; for example, users, policymakers, and energy suppliers 
and distributors. 
A recent study by Sadath and Acharya (2017) adopts the definition of energy poverty developed by 
Day, Walker et al. (2016) in order to assess the energy poverty situation in India. Their study, based 
on a statistical analysis of national survey data, estimates the extent of energy poverty in India, 
finding that it is widespread in rural areas and affects people belonging to marginalised sections of 
society. They affirm the multidimensional nature of energy poverty and argue that the evaluation of 
it should be performed using a framework such as the CA, which helps designing action plans 
comprehensive enough to address rural electricity demand and contribute to improving the lives of 
poor people. 
This study builds on the prior work of scholars who have made efforts to conceptualise energy 
services using the CA and accepts that energy services have a critical role in improving people’s 
lives. This study is concerned less with how satisfied or happy people are after accessing electricity. 
Furthermore, it argues against commodity-based approaches and declines the idea of measuring the 
quantity of electricity consumption to assess its contribution in improving the quality of life. 
Instead, it focuses on how useful electricity is, as a resource, in helping people to realise essential 
capabilities. This paper advances the work of Day, Walker et al. (2016) by identifying a list of 
essential capabilities that electricity has helped to achieve in the studied villages in India. It also 
advances the work of Sadath and Acharya (2017), but does so by using a small-scale and qualitative 
approach in order to examine the contribution that rural electrification has made in the pursuit of 
valued lives. 
6.3 Study area and research method 
Andhra Pradesh is situated on the south-east coast of India. It is India’s eighth-largest state in terms 
of size and the tenth-largest state by population, according to the 2011 Census. Figure 6-1shows 
Chittoor, a district of Andhra Pradesh in which the study took place. As per the Census 2011, the 
population of the district is over 4 million, and 92 percent of the total households are electrified. 
Table 6-2 attests to the considerable improvement in rural electrification that has occurred in 
Chittoor since 2001. In 2001, only 64.7 percent of total rural households were electrified, whereas 
in 2011 the number increased to 90 percent. Agriculture and livestock rearing are the top two 
income-generating options that contribute to the district’s economy. Moreover, the Census reports 
that more than two-thirds of the population is literate. 
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The research fieldwork was conducted between November 2016 and February 2017 in the two 
villages indicated in Figure 6-1, Peddaboyapalle and Nakkalavarikota. It was supported by an 
Andhra Pradesh-based NGO, the Foundation for Ecological Security (FES). A two-stage process 
was used to identify research participants. The first stage involved general introductions with 
members of the villages. The aim of this stage was to inform them of the purpose of the research 
and to take their consent to participate in the research. It was in this stage where those households 
willing to participate were tentatively identified. The second stage involved data collection for the 
research. 
 
Figure 6-1. Map of the study area. 
Table 6-2. Electrified HHs in 2001 and 2011, Chittoor. Source: Census of India  
(http://www.censusindia.gov.in/) 
Description 2001 2011 
Total HHs 847,810 1,022,116 
Total electrified HHs 596333 944,555 
%  70.3 92.4 
Total rural HHs 675,267 727,635 
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Total rural electrified HHs 436,714 656,721 
% 64.67 90.25 
Total urban HHs 172,543 294,481 
Total urban electrified HHs 159,619 287,834 
% 92.5 97.74 
Since the focus of this study was to generate a qualitative understanding, in-depth interviews and 
participant observation were employed for data collection. The in-depth interviewing model is 
useful in comprehending the individual experience and values in a particular social context 
(Minichiello, Aroni et al. 1995). Participation observation allows researchers to experience the 
everyday life of research participants beyond formal interactions (Kearns 2005). Participating 
households were selected using a “saturation” sampling method (Miles and Huberman 1994). In 
each village, a “saturation” was reached after 12 interviews, following which it was assumed that no 
significant information would emerge. A total of 24 households were interviewed using the 
interview protocol, and several informal interactions with men and women were performed during 
the stay in the villages. The researcher maintained a journal to record the informal interactions. The 
interview protocol entailed questions relating to people’s well-being and the expansion of choices 
and opportunities associated with household electrification. 
The interviews lasted up to an hour and were audio-recorded, whereas informal interactions were 
not audio-recorded. An interpreter was recruited, who accompanied the researcher during the 
fieldwork and helped to translate languages, that is, Telugu–English–Telugu. Lodging in the 
villages during fieldwork enabled the researcher to build a rapport with the research participants and 
observe their daily chores, community settings, and livelihood options. 
6.4 Results 
There were about 80 houses (~40 in each village) with approximately 500 population in both the 
villages. Houses in the villages can be categorised into two types based on the type of construction 
materials used, that is, Pakka, made of bricks, steel, concrete, and tin roof, and Kutcha, made of 
mud, thatch, wood and/or other low-quality materials. Both villages belong to Valmiki, which falls 
under OBC as classified by the GoI. Valmiki are historically known as hunter-gatherers who live 
near or inside forests. The closest forest was about a kilometre from the villages. The livelihood of 
the villagers was highly reliant on the forest. Their major occupations were livestock rearing, daily 
wage jobs, and agriculture (mostly cultivating peanuts and tomatoes). The villages were accessible 
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by unpaved roads, and the closest markets were more than 24 km and 10 km away from 
Peddaboyapalle and Nakkalavarikota respectively. 
The villages were electrified in 2004, and every house was connected to electricity. Some of the 
observed usages of electricity were for lighting houses and streets, running TVs, charging mobile 
phones, cooking, and pumping groundwater for irrigation. Major electric appliances used by the 
interviewed households are shown in Figure 6-2. On placing interviewee responses within the CA, 
it was found that electricity had contributed to expand capabilities by realising several valued 
functionings such as increased security, engaging in recreational activities, increased resilience to 
changing climate, and better health. 
 
Figure 6-2. Major electrical appliances used by participating households. 
6.4.1 Increased security 
Electricity’s role in enabling added security against possible physical threat and violence was an 
important achieved function reported by the research participants. More specifically, household and 
street lighting has offered opportunities to save livestock from wild animals and enhance mobility 
after dark. 
Situated in close proximity to forests, the villages had faced attacks by wild animals in the past. In 
particular, there were cases of wild animals killing goats and sheep. Livestock were reported by 
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almost all villagers as a crucial income-generating option, and losing livestock also meant losing 
income. After village electrification, interviewees reported such incidents to have decreased 
substantially, and people were feeling a greater sense of security. In one interview, a couple 
responded: 
We leave the lights in our livestock shed on all night. We do not have to worry 
and wake up frequently to check on them. These days, we can sleep fearlessly in 
the nights. (Peddaboyapalle, Interview #2) 
The presence of street lights has apparently contributed to enhance women’s mobility in the study 
villages. According to Robeyns (2003), mobility is an instrumental as well as intrinsic capability, 
particularly for women whose movements are generally constrained due to social and physical 
factors. In an informal interaction with several women in Nakkalavarikota, the women stressed that 
before they had street lights, they found it difficult to walk around the village after sunset. Now, 
they said, it is no longer a problem. Furthermore, they said that after lights were installed, they 
could even go to fetch drinking water from a tap after dark that requires 5-minute walk from the 
village, and this otherwise would have been difficult and dangerous without proper lighting. The 
researcher also observed that if sufficient lights were installed on the streets, women did not hesitate 
to gather outside their homes, even just for a chat.  
In some instances, interviews were organised in the evening after 6 pm, because people were busy 
during the day. It was observed that the interviewees were happy to host the researcher in their 
homes after dark because they had sufficient lights installed. While the researcher was carrying out 
interviews, children were also observed playing, and adults performing housework in the evening 
hours under electric lights. 
6.4.2 Engaging in recreational activities 
Being able to enjoy recreational activities is one of the central capabilities proposed by Nussbaum 
(2011). Likewise, Robeyns (2003) identifies that leisure activities enable relaxation and creativity, 
which are a critical means to achieve intrinsic aspects of well-being. The aggregated data found in 
Figure 6-2 shows that in the study villages, nearly 80 percent of the interviewed households owned 
a TV. Many of the interviewees reported that it was one of the must-have appliances following 
electrification. Interviewees linked a TV with many different opportunities, such as relaxing after 
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work, keeping children at home after dark, accessing international news, and interacting with their 
peers. As mentioned by an interviewee: 
TV is for time passing and relaxation after a tiresome day. (Nakkalavarikota, 
Interview #8) 
A married couple, in an interview, explained:  
It provides a good incentive for children to stay at home instead of wandering in 
the village after dark. (Peddaboyapalle, Interview #3) 
In an informal discussion with a group of women, the women described how much they liked to 
watch TV shows. According to them, watching TV was a part of their daily entertainment. They 
said that they work very hard every day, and spending some time watching TV shows was a way to 
relax before going to bed. While watching TV, they shared their daily work, achievements, failures, 
and sometimes emotions, which helped reduce their anxieties. 
6.4.3 Increased resilience to changing climate 
Under Nussbaum (2011) conceptualisation of the CA, living in relation to the world of nature is a 
critical capability for achieving well-being. In the villages, electricity had contributed to some 
families adapting and reducing their vulnerability to climate change. All the interviewed families 
were farmers on different scales. Tomatoes, rice, and peanuts were their major crops. Interviewees 
expressed their profound dissatisfaction with their current farm output. They complained about the 
decreasing and erratic rain patterns in the area, which was adversely affecting their crops. 
Even if we want to do agriculture, there is no sufficient rain. In this season (our) 
peanuts was a complete failure, and the entire crop was dried due to no rain. 
There was a loss of Indian Rupees (INR)38 20,000–30,000. (Pedddboyapalle, 
Interview #3) 
In response to agricultural setbacks, one-third of the research participants had installed bores and 
connected them with electric water pumps to extract groundwater for irrigation to adapt to the 
changing pattern of rain, and an additional three of the participants reported that they were planning 
to dig bores for the same purpose. An important reported motivation for using an electric water 
                                                 
38 1 USD = INR 64.84 (as at 27/10/2017) 
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pumps for irrigation was a current GoI subsidy on electricity price. Table 6-3 below shows a crop-
cultivating pattern based on irrigation by rain and bore wells with electric water pumps in 
Peddaboyapalle. Households with electric pumps had started using groundwater to cultivate off-
season rice and peanuts, and tomatoes throughout the year, earning more income than those without 
electric pumps. 
Recently, a few families installed bore wells, and those who have it, cultivate 
good income giving crops like tomatoes. (Nakkalavarikota, Interview #1) 
Table 6-3. Crop cultivating pattern based on irrigation by rain and bore wells with electric water pumps in 
Peddaboyapalle  
Crops 
Irrigation Jan Feb Ma
r 
Apr Ma
y 
Jun Jul Au
g 
Sep Oc
t 
No
v 
Dec 
Peanut 
Rain             
Bore well             
Tomato 
Rain             
Bore well             
Rice 
Rain             
Bore well             
Even though the use of groundwater had provided opportunities for some families to expand the 
time frame for cultivating valuable crops, a substantial number of families still had to rely on rain. 
As reported, installing a bore can be expensive, and is not affordable to everyone. A family, who 
had spent a huge sum of money to not only to dig a bore well, but also to get an electricity 
connection, said: 
We had a bore well. We spent nearly INR 60,000 on it. On top of that, we paid 
around rupees 90,000 for an electricity connection… Our agriculture field was 
far from the road head. So, we had to erect eight electricity poles to extend the 
electricity connection to our field. The government provided three poles, and we 
had to manage additional five poles by ourselves. (Nakkalavarikota, Interview #4) 
6.4.4 Better health 
Nussbaum (2011) recognises both having good health and living a normal length of life as central 
capabilities. Likewise, Sen (2001) acknowledges that if a person dies prematurely due to an 
avoidable disease then there must be an issue with capability. In the villages cooking food with 
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firewood was common, and research participants pointed out that this practice had negative effects 
on health. A few households had started to use electric rice cookers, and, according to them, as 
opposed to their traditional stoves, cooking with electric cookers did not pose health risks. 
Women, as primary cooks, were responsible for several tasks associated with cooking: 1) fetching 
firewood from the forests; 2) cutting firewood into pieces before storing; and 3) using firewood to 
cook. The interviewed women reported that collecting firewood from the forests demanded a 
substantial amount of time, and they carried heavy loads of firewood on their heads. Furthermore, 
they emphasised that cooking with firewood caused eye irritation and headaches. A substantial body 
of literature has demonstrated that women and children are more affected than men by indoor air 
pollution caused by burning solid fuels (e.g. Perez-Padilla, Schilmann et al. 2010, Dutta and 
Banerjee 2014). 
It takes 3 hours to fetch firewood from the forest… We go twice a week, and every 
time, we bring nearly 30–35 kg… Sometimes, we burn our fingers while handling 
burning wood… The smoke (from burning wood) causes headache. 
(Nakkalavarikota, Interview #7) 
One-eighth of the research participants owned an electric rice cooker and used it sporadically to 
prepare rice. One family who had been using an electric rice cooker explained that it was useful 
because it cooked faster than traditional firewood stoves. The family highlighted that they do not 
have to worry about smoke while using the electric cooker; hence, no headaches or eye irritation. 
Moreover, interviewees also reported that having an electric rice cooker reduced the number of 
visits they made to the forest, as well as the quantity of firewood used for cooking; hence, it saved 
time and decreased drudgery. However, families with an electric rice cooker stressed that they did 
not use it every day because they could not afford the cost of electricity if they used it regularly. 
If you want to go for any urgent work, then we cook rice with the electric cooker. 
It cooks fast. In winter season, the weather gets too cold; it is too difficult to use 
firewood (because the traditional stove is outside). We face no problem of smoke 
with the cooker. (Nakkalavarikota, Interview #4) 
6.5 Discussion 
The findings suggest that access to electricity is pivotal in expanding research participants’ 
opportunities and choices in the study villages. The results are more or less consistent with what 
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Day, Walker et al. (2016) have conceptualised in linking energy sources, energy services, and 
capabilities. Figure 6-3 displays the contribution electricity has made in achieving secondary and 
basic capabilities. 
This research provides evidence that electricity is a critical resource for families in the research 
sites, not by asking who consumed more of the resource or how satisfied the electricity users were, 
but by asking interviewees how instrumental the resource was in helping them to achieve what they 
wanted to do or be.  
 
Figure 6-3. Role of electricity in expanding capabilities. 
Lighting has improved villagers’ safety and allowed all interviewed villagers to feel more secure 
against physical threats. Research participants pointed out that putting lights in livestock sheds has 
successfully deterred wild animals and that their livestock are better sheltered now than before the 
villages had electricity. Street lights have also reduced the possibility of violence and increased the 
freedom of mobility for women. In fact, women respondents stressed that they now felt less fear to 
leave their homes after sunset compared to the situation before village electrification. 
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Electricity has enabled a noticeable expansion of people’s engagement in recreational activity, 
which has been underpinned by TVs. Watching TV was valued by research participants not just to 
kill time but also to entertain themselves, relax after a day of hard work, and access news. 
With the installation of bore wells and electric water pumps, households were better adapted to the 
changing climate and more resilient. They had been able to tackle irrigation problems posed by 
erratic rainfall. What is more, compared to households with no bore wells and electric pumps, these 
households had managed to increase their agriculture outputs by improving crop-cultivating 
patterns.  
Further, some households had reduced their drudgery and there were perceived improvements in 
health by cooking with electricity. Of central importance, electric rice cookers had led to reduced 
indoor air pollution. Women from these households also reported that they were carrying less 
firewood from the forests once they started using electric rice cookers.  
Resources, as Robeyns (2003) argues, are a means to enhance people’s capabilities, but she also 
acknowledges that people have different levels of ability for converting these resources into 
capabilities. This study provides evidence that conversion abilities are greatly influenced by 
personal, social, political, and/or environmental factors. Although every household was electrified, 
only a limited number of the interviewed households had achieved certain capabilities. Not all 
households were able to expand their capabilities equally. For instance, due to economic and 
legislative constraints, many households were unable to acquire an electric pump. Likewise, 
although cooks valued cooking with electric rice cookers, the cost of electricity prevented them 
from doing so daily. Further, not every household owned a TV, and not all households enjoyed 
basic capabilities related to entertainment. Therefore, this research argues that access to electricity 
alone may not contribute to just and equal opportunities for all. It suggests that the rural 
electrification policy, in addition to electrifying new houses, needs to accommodate ways to 
promote electricity use for various purposes that may have a significant contribution to people’s 
lives. 
As Dugoua, Liu et al. (2017) have argued, although RGGVY offers free electricity connections to 
low-income households, electricity use is not free, and paying monthly electricity bills might be an 
uphill battle for these households. According to them, there might be two implications for this: first, 
poor families may choose not to take up free connections; second, they may not use electricity even 
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if their houses are electrified. The second implication was explicitly evident in this study. The 
results of this study provide the basis for an argument that the GoI’s aim should not be limited to 
electrifying a certain number of households from a village to declare it as an electrified village, but 
it should be to connect every household and provide social and political assistance to expand their 
capabilities in the pursuit of the lives people have reason to value. Therefore, in line with the issues 
raised by Oda and Tsujita (2011), this study rejects the definition of rural electrification developed 
by the GoI. This chapter argues that the achievement is not only in getting households electrified, 
but also in enhancing people’s choices and opportunities – through the use of electricity – to 
achieve what they value doing or being. 
Furthermore, this chapter is novel in many aspects, one of which lies in its study approach. The 
application of a qualitative approach has enabled an in-depth study of people’s lives and an 
understanding to distinguish between what people have the opportunity to achieve (their 
capabilities) and what they actually achieve (their functionings). This chapter has documented in 
detail exactly how electricity enhances opportunities, whereas a survey approach would have lacked 
such detail, likely focusing instead on functionings rather than capabilities. 
6.6 Conclusion and policy recommendations 
Despite the improvements in access to electricity in India, many households in rural areas are still 
not electrified. This paper rejects the idea of counting the number of electrified households and 
measuring the quantity of electricity consumed by households in order to evaluate the benefits of 
rural electrification. Instead, it places central importance on the opportunities that electricity access 
presents to families to improve their quality of life in order to evaluate the impacts of rural 
electrification. The findings suggest that electricity is a critical resource that contributes to 
expanding people’s capabilities to pursue a valued life. Families in the study villages reported 
experiencing: 1) an increased level of security; 2) opportunities to partake in recreational activities; 
3) improved resilience in the face of climate change; and 4) better health. These findings, however, 
were not applicable to every household in the villages studied. Access to electricity has not led to 
equal distribution of opportunities across all villagers. Some households were able to convert the 
resource into capabilities and some were not. 
In light of these findings, this study puts forward two policy recommendations. First, it argues that 
the GoI’s definition of an electrified village needs reconsideration. At present, its definition focuses 
on electrifying a minimum of 10 percent of households, as a threshold, before a village is declared 
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electrified. This study has ascertained that electricity is not an end in itself, but a means to enhance 
essential capabilities. Having a threshold conveys the message that the GoI is more interested in 
declaring electrified villages than providing opportunities to improve people’s quality of life 
through electrification. Second, the chapter suggests that the rural electrification policy should 
promote not only access to electricity but also enhance social and political settings that may help 
people to transform electricity access into valuable capabilities, particularly to the poor and 
marginalised sections of society. These recommendations are based on the results of research 
conducted in two villages in India. Hence, the study may have some limitations regarding its scale 
and representativeness. It does, however, provide a novel approach to the evaluation of rural 
electrification in India, and the approach taken by this study is replicable in other parts of the 
country. The qualitative approach enables an opportunity for understanding at greater depth the 
improvement of people’s capabilities with respect to rural electrification, which a quantitative 
approach might fail to notice. It is believed that this study paves the way for future research in the 
rural electrification space using similar approaches. 
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7 Energy poverty and the resulting capability deprivations in rural India 
This chapter contributes towards addressing research objective two of this thesis. 
Research objective 2: Understand how the energy-poor’s capabilities are influenced by their 
choice of energy sources. 
Chapter 3 proposed that cooking with solid fuels can be a capability constraint that has negative 
consequences on people’s well-being. Chapter 6 showcased how access to modern energy can help 
achieving people’s crucial capabilities and lift up their quality of life. Building on Chapter 3 and 
Chapter 6, this chapter examines energy poverty from the Capability Approach (CA) by studying 
the effect people’s inability to cook with modern cooking fuels has on their overall well-being. In 
order to do so, it not only focuses on the effects of solid fuels but also of modern cooking fuels on 
people’s capabilities. The chapter also generates lessons that have implications on Indian energy 
policy.  
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Abstract 
The Capability Approach (CA) has been influential in terms of informing studies related to poverty 
alleviation and human development, but a remarkable gap seems to exist in its application in the 
scholarship of energy poverty. This study attempts to address this gap by analysing the longstanding 
use of solid cooking fuels in rural India, through a CA lens. This study was conducted in three 
villages in Andhra Pradesh, and, in exploring valued capabilities associated with people’s energy 
practices, applied a qualitative approach, using focus group discussions (FGDs) and in-depth 
household interviews for data collection. The findings suggest that cooking with solid fuels leads to 
serious deprivations of people’s capabilities. Women, who are primarily responsible for cooking in 
the study villages, are deprived of the crucial capabilities for leading a flourishing life, underpinned 
by deeply rooted gender-based inequalities. We therefore argue that not all members of families 
who rely on solid cooking fuels are energy poor, but women, as the primary cooks, are energy poor. 
This paper argues that in order to tackle energy poverty more sustainably, there is a need for 
interventions that not only address issues related to the supply of modern cooking fuels but also 
reduce associated inequalities and injustices. 
7.1 Introduction 
Despite having made a great contribution to studies concerning human development and poverty 
reduction, the Capability Approach (CA), as conceptualised by Amartya Sen (1992), Sen (2001) 
and Martha C. Nussbaum (2000), Nussbaum (2011), has so far had little influence on studies 
relating to energy poverty. Research that specifically reviewed energy poverty from a CA 
perspective focuses on the work of Fernández-Baldor, Boni et al. (2013), Day, Walker et al. (2016), 
Arnaiz, Cochrane et al. (2018), and Cole (2018), as well as our previous work (Malakar 2018, 
Malakar, Greig et al. 2018). This paper attempts to contribute to fill this gap by applying a CA lens 
to a case study in order to unravel energy poverty in rural India. 
Energy poverty is popularly defined as having no access to electricity and/or relying on solid fuels, 
such as wood, charcoal, animal dung, and crop residues, for cooking (Gaye 2007, IEA 2010). 
Although the term energy poverty covers both “access to electricity” and “relying on solid fuels”, 
most energy studies positioned in the CA have focused on exploring a relationship between 
people’s capabilities and their use of electricity. This paper, however, focuses on the use of solid 
cooking fuels and the effect these fuels have on people’s capabilities in rural India. For the purposes 
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of this paper, the term energy poor, therefore, denotes people who predominantly use solid fuels for 
cooking. 
Presently, there are more than 700 million people in India who rely primarily on solid cooking fuels 
(IEA 2016). According to the 2011 Census of India, nearly 87 percent of the rural population are 
solid cooking fuel users as opposed to only 26 percent of the urban population (Census of India 
2011). Reducing the reliance on solid fuels represents one of India’s principal pathways towards 
eliminating energy poverty in the country, as outlined in its draft National Energy Policy (dNEP), 
released in 2017 (NITI Aayog 2017). The NEP clearly signifies India’s firm intention to replace 
solid fuels with improved alternatives such as Liquid Petroleum Gas (LPG), Piped Natural Gas 
(PNG) and electricity. 
In order to navigate the country’s pathway towards replacing solid cooking fuels, the Government 
of India (GoI) has been prioritising the implementation of various schemes, with the Pradhan 
Mantri Ujjwala Yojana (PMUY) as a case in point. Considering increased access to LPG as a 
solution, the NEP estimates that the PMUY will help India achieve universal access to improved 
cooking fuels, thereby contributing to fulfil the seventh of the Sustainable Development Goals39 
(SDGs). 
The PMUY supports low-income families by waiving a fixed amount from the total upfront cost for 
a first-time LPG connection, factoring unaffordability as a major impediment to its adoption. Other 
subsidy-related schemes are also in place to speed up the distribution of LPG throughout the 
country, such as the Direct Benefits Transfer for LPG (DBTL) and ‘GiveItUp’ (Kumar, 
Kaushalendra Rao et al. 2016, Smith 2017). The former provides a subsidy to refill a certain 
number of LPG bottles per annum. Under this scheme, the government deposits the subsidised 
money directly into the user’s bank account. The latter is a campaign encouraging high-income 
families to give up their LPG subsidy voluntarily so that the government can invest more funds on 
expanding access to LPG where it is needed the most. 
In order to alleviate energy poverty, the GoI’s efforts seem to be focused on extending access to 
LPG. Undeniably, access to LPG is a prerequisite to its adoption, but this alone cannot be 
considered to be the key factor behind its adoption and sustained use. Various studies have already 
                                                 
39 Sustainable Development Goals #7 – Ensure access to affordable, reliable sustainable, and modern energy 
for all, https://sustainabledevelopment.un.org/sdg7 
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demonstrated that inaccessibility has little influence on the rejection of LPG (van der Kroon, 
Brouwer et al. 2013, Sehjpal, Ramji et al. 2014, Malakar 2018). This chapter therefore argues that 
the approach the GoI is taking might be too narrow, because cooking with solid fuels is not merely 
a result of lack of access to modern alternatives, which exemplifies the need to expand on the 
understanding of the complexities of energy poverty.  
In spite of numerous attempts to limit energy poverty to a few simple dimensions, it does, in fact, 
remain a multidimensional and complex problem (Pachauri, Mueller et al. 2004, Groh, Pachauri et 
al. 2016). As such, it requires a coherent framework that allows for better understanding of its 
multiple dimensions across varying contexts (Day, Walker et al. 2016). We emphasise the merit in 
scrutinising energy poverty through concepts defined by the CA, which has been widely 
acknowledged as a comprehensive framework to evaluate the overall state of poverty and well-
being (Robeyns 2006). From a CA viewpoint, as will be further explained in the next section, 
examining which energy sources people use and in what quantity matters little. Of greater concern 
is which energy sources expand people’s choices and opportunities to live a flourishing life. 
Therefore, by applying the CA, this study explores the following questions: (1) How does people’s 
inability to cook with improved cooking fuels affect the expansion of capabilities?; and (2) What 
lessons can be generated to address energy poverty? 
In the subsequent sections of this chapter, we will first discuss the CA and establish its connection 
with energy poverty (Section 7.2), drawing upon existing relevant studies. We then describe the 
methodology applied for the study (Section 7.3), followed by a presentation of the results (Section 
7.4). Section 7.5 analyses the results using the CA and discusses their policy implications. Finally, 
the chapter concludes in Section 7.6. 
7.2 The CA and energy poverty 
The CA, which provides a coherent framework for defining and analysing poverty as a deprivation 
of human capabilities for leading a valued life, was pioneered by Amartya Sen (Sen 1992, Sen 
2001) and later expanded on by Martha C. Nussbaum (Nussbaum 2000, Nussbaum 2011). The CA 
is built upon two the important concepts of functioning and capability. Functionings are the things 
that a person values doing or being, such as doing a job and being nourished. Capability refers to 
the freedom to realise valued functionings. Alkire (2005, p.121) explains: “capability is a budget 
set; it is a set of real opportunities that you could use in one way or another, the paths that lie open 
before you”. Hence, a central question that the CA asks is, do people have real opportunities to do 
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and be what they value? According to the CA, if a person or a group of persons are deprived of the 
freedom to achieve certain crucial functionings, then the person or the group is considered to be in a 
state of poverty (Laderchi, Saith et al. 2010) or capability poverty (Kwadzo 2015). 
The CA dismisses measuring poverty based on monetary income and/or the possession of 
commodities, and it claims that poverty should be measured against people’s real opportunity to 
achieve valued functionings. Additionally, proponents of the CA refute a poverty reductionist 
approach that focus only on improving income or access to commodities. Hick and Burchardt 
(2017) point out that approaches concerning only resources, such as income and commodities, 
neglect an important distinction between means and ends. Commodity-focused or resource-based 
approaches often view resources as ends and overlook the factors that deeply influence the 
conversion of resources into functionings (Sen 1992). For instance, an adult, but disabled, person 
might need more resources to achieve the same functionings as an able-bodied adult. Resource-
centric approaches fail to account for such critical factors that significantly undermine an 
individual’s goal to live a flourishing life (Burchardt and Vizard 2011, Fernández-Baldor, Boni et 
al. 2013). Unlike other unidimensional approaches, the CA considers resources not as ends, but as 
means to functionings that have instrumental importance. 
The CA acknowledges that the capabilities of a person are a product of complex social processes 
and arrangements, which can impede as well as enhance capabilities. Smith and Seward (2009, 
p.225) write: “to conceptualise a capability in its totality, one must identify the essential structures 
that compose it and illustrate how these structures causally generate the associated functioning”. For 
example, in order to realise the capability to move freely from place to place, a disabled person 
needs the associated road rules (social arrangements) in place so that their movement is safe. 
Even though the CA has been an influential theory for a wide range of disciplines, as highlighted 
earlier, there is only a handful of CA-based research articles available that link energy and 
capabilities. Although not entirely focused on the CA, Sovacool, Sidortsov et al. (2014), in their 
book Energy Security, Equality and Justice, emphasise the role of energy services to live a 
flourishing life. Day, Walker et al. (2016), one of the pioneering studies in this space, conceptualise 
the link between energy services and capabilities and argue that energy as a resource can help 
achieve well-being and improve the quality of life. 
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The literature contains a few focused studies that empirically document, employing the CA, what 
effects energy has on people’s well-being. First, Fernández-Baldor, Boni et al. (2013) carried out a 
study that examined how renewable energy-based electrification projects have contributed to 
improved capabilities. Their study raises concerns related to the unequal expansion of people’s 
capabilities caused by the electrification projects that focused solely on the supply of technologies. 
Second, following the conceptualisation of energy poverty from a CA perspective developed by 
Day, Walker et al. (2016), Malakar (2018) evaluated the role of electricity in improving the lives of 
people in rural communities in India, which confirmed that electricity is a crucial input to expand 
people’s capabilities. Likewise, in another study undertaken in Afghanistan, Cole (2018) documents 
how electricity facilitates the conversion of resources into real opportunities, such as increased 
productivity, reduced drudgery, and improved education. Fourth, Arnaiz, Cochrane et al. (2018) 
studied 17 communities in Bolivia and the Philippines, which ascertained that electrification in 
these communities have resulted in the improvements of several livelihood indicators, such as 
health, education, and safety. 
Even though these studies have significantly highlighted the potential of the CA in uncovering 
benefits to human well-being in relation to electricity access and use, studies looking at solid 
cooking fuels and capabilities are extremely rare. In one of our recent theoretical piece (Malakar, 
Greig et al. 2018), we conceptualised a relationship between solid cooking fuels and capabilities. 
This work asserts that if energy services hold back people from achieving essential capabilities, 
then such energy services can be called capability constraints. Based on this work, in order to 
empirically examine the relationship between people’s choice of cooking fuels and capabilities, we 
put forward a conceptual framework for this study (Figure 7-1). The framework presents the 
expansion and deprivation of capabilities in a spectrum, in which the expanding and constraining 
capabilities are two opposite ends of the spectrum. It postulates that cooking with solid fuels is a 
critical constraint that affects the realisation of valuable capabilities, and hence the use of such fuels 
deprives people of well-being. On the other hand, switching from cooking fuels to modern energy 
carriers can help with the expansion of capabilities. 
 
Figure 7-1. Conceptual framework of the study. 
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In order to assess the proposed relationship, we first need to identify which capabilities are 
essential, and how they are affected by people’s choices of cooking fuels. With regard to defining a 
standard list of crucial capabilities, Sen and Nussbaum are not in full agreement. Sen, on the one 
hand, does not prescribe a defined list of crucial capabilities. Instead, he argues that there will be 
some common capabilities in every society, but the identification of the specific list for a specific 
society must follow a democratic deliberation, engaging stakeholders from that society (Sen 2004). 
Nussbaum (2011), on the other hand, defines a universal set of capabilities for evaluative 
exercises40. She argues that a defined list of essential capabilities is important for comparing the 
quality of life and well-being globally and that her essential capabilities can be translated into any 
context. For the current study, we mainly follow Sen’s approach but also use Nussbaum’s list for 
guidance. 
7.3 Methodology 
7.3.1 Study approach 
The CA has been applied in numerous empirical studies across a wide range of subject areas, for 
example, health (Simon, Anand et al. 2013, Stephens, Breheny et al. 2014), technology 
(Oosterlaken and van Den Hoven 2011), tourism (Croes 2012), and environment (Polishchuk and 
Rauschmayer 2012). An important strength of the CA is that it allows the use of plural methods, for 
instance, quantitative, qualitative, and participatory. Robeyns (2005) suggests the use of 
participatory methods where there is a (relatively) clear idea about targeted participants and it is 
reasonably possible to engage with almost all the concerned people. Echoing this, Alkire (2002), 
Alkire (2008) emphasises that to identify valued capabilities, capability assessments must deeply 
engage with the public in order to account for impacts that are hard to quantify. She notes that such 
methods have benefits in the application of the CA because: “… the value judgements are made and 
revised directly by the community concerned” (Alkire 2008, p.12). She further stresses that, with 
this approach, it is more likely to deepen discussions directly with communities and understand 
meanings behind valued functionings than with other methods. 
In this study, we set out to generate a qualitative understanding of people’s capabilities, and 
primarily used narratives to describe them. In order to achieve this, we engaged with only a limited 
                                                 
40 Nussbaum’s central capabilities are life, health, bodily integrity, senses, emotions, practical reason, 
affiliation, other species, play, and control over one’s environment. 
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number of rural villages. Robeyns (2005) emphasises that small-scale projects are important for 
engaging deeply with the participants wherein the objective is to identify their subjective valued 
capabilities. Therefore, we employed a qualitative approach of inquiry. 
7.3.2 Study sites 
This study was undertaken from November 2016 to February 2017 in three villages in Chittoor, a 
district of the Andhra Pradesh state in India (Figure 7-2). The Chittoor district has a total population 
of more than 4 million people (Census of India 2011). About two-thirds of the population is literate, 
according to India’s 2011 Census (Registrar General 2011). Ninety percent of households in the 
rural areas of the district are electrified and 98 percent in the urban areas (Census of India 2011). 
With regard to cooking fuels, 80 percent of rural households, as opposed to 21.6 percent of urban 
households, rely primarily on solid cooking fuels.  
To meet this study’s requirement, we were looking for villages with two types of households: (1) 
those using only firewood (hereafter, referred as Category A); and (2) those using multiple fuels for 
cooking (hereafter referred as Category B), and the three selected villages satisfied these 
requirements. The villages were located near the north-western border of the district and had a total 
of approximately 128 households. Households in the study sites were categorised into two main 
types on the basis of building materials used for their construction: mud or brick houses, which 
demonstrate the socio-economic status of the residents. Major livelihood options included farming, 
livestock rearing, and daily wage agricultural jobs. Peanuts and tomatoes were the major crops, and 
goats, sheep, and cattle were the main livestock. Two villages had a primary school (up to Grade 5) 
and one village had no school. All the villages were accessible by unpaved road and had electricity 
connections. All households in the villages predominantly cooked with solid fuels, particularly with 
wood that they collected from nearby forests, and hence could all be categorised as energy poor. 
Some families had LPG, which they used sporadically. 
7.3.3 Data collection 
For data collection, we coordinated with a local NGO, the Foundation for Ecological Security 
(FES), based in Andhra Pradesh, which helped us to identify study villages and make local contacts 
with representatives of the villages. An interpreter was recruited who facilitated language 
translation from Telugu to English and back. The interpreter was familiarised with the research and 
methods to be used prior to the fieldwork.  
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Figure 7-2. Map of the study sites. 
We relied on two methods, that is, in-depth interviews and focus group discussions (FGDs). 
Participation in data collection was voluntary. Information sessions about the study were organised 
in a mass public gathering in each village, where we invited people to participate in our research. 
All interviews and FGDs were audio-recorded and transcribed. The sub-sections below will, for 
each method, describe the rationale, sampling procedure, data collection process, and approach to 
analysis. 
In-depth interviews 
The benefit of an in-depth interviewing model is that it enables researchers to extract information 
related to participants’ individual experience and values in a given context (Minichiello, Aroni et al. 
2008, Galletta 2013). This technique offered us a platform to deeply connect with our participants 
and explore their life experiences and valued lifestyle. To guide us through the data collection 
process, we used interview protocols, which were designed to understand functionings instead of 
capabilities because, as Sugden (1993) noted, the former can be observed and measured as opposed 
to the latter. 
The 128 households in the villages were divided into two categories, A and B, based on the types of 
cooking fuel used: (A) firewood only, and (B) multiple fuels (firewood and LPG). There were 78 
households in Category A and 50 in Category B. We then sampled 19 households (>24 per cent) 
from Category A and 12 (24 percent) from Category B (Table 7-1), using a mix of random and non-
random sampling techniques for in-depth interviews. First, we applied a lottery method to randomly 
select research participants. After we were unable to identify the desired number of participants 
available for interviews through this method, we applied a snowball (non-random) sampling 
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technique, through which existing study participants identified and suggested additional participants 
among their circle of friends and family. 
Focus group discussions (FGDs) 
FGDs are crucial in a qualitative approach of inquiry because, as Marshall and Rossman (2011) 
explain, “an individual’s attitude and beliefs are socially constructed; they do not form in vacuum” 
(p.128). The method also offers an important tool for exploring a particular theme by engaging a 
group of people from a similar context (Bryman 2008). In our study, the role of FGDs was 
paramount to deconstruct collective subjective understanding and its influence on households’ 
cooking practices. We were then able to draw connections, intricate nonetheless, between valued 
functioning, social circumstances and cooking fuels people used. 
We conducted 17 FGDs, nine with only women and eight with only men (Table 7-1), and six to 
eight participants in each FGD. The main reasons for organising separate FGDs were that (1) 
cooking was assigned as the responsibility of women in the study villages, so it was important to 
provide a space outside of men’s direct influence to allow women to openly express their view 
regarding what they value and their associated capabilities; and (2) the role of making decisions at 
the household level was primarily assigned to men, hence separate discussions with men allowed us 
to compare valued functionings between the cooks and decision-makers. 
Table 7-1. Number of interviews and FGDs across the two categories of participants. 
Participant category Interviews FGDs 
A: Use of solid fuels only 19 6 with only women and 
6 with only men 
B: Use of multiple fuels (solid fuels + LPG) 12 3 with only women and 
2 with only men 
Total 31 17 
7.4 Results 
The study results revealed three main areas where people’s choices of cooking fuels affected their 
capabilities: (1) the way benefits and burdens were shared within the household; (2) the ability to 
make an economic contribution; and (3) the opportunities for socio-recreational activities. The three 
themes are described in detail in the sub-sections below. 
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7.4.1 Sharing of benefits and burdens 
One of the stated barriers to abandoning solid cooking fuels documented in various studies was that 
families preferred the taste of food cooked using these fuels (e.g. Masera, Saatkamp et al. 2000, 
Joon, Chandra et al. 2009). It therefore came as no surprise that a majority of the participants from 
both categories expressed that they valued food cooked with wood primarily for its taste. The same 
explanation was offered by participants in almost all interviews and FGDs. In an FGD with women 
representing Category B, participants expressed the following when asked whether they preferred 
food cooked with LPG or wood: 
We use both wood and LPG. The food cooked with firewood is good [rather] than 
any other fuel, hence it is preferred. (Women FGD #2, Category B) 
However, the benefit of having food cooked with wood came with added burdens, which were 
unequally distributed among family members, particularly between cooks and those making 
decisions about how they wanted their food cooked. Women were the primary cooks in the villages; 
as such, they were also primarily responsible for all the tasks associated with cooking, such as going 
to the forest, collecting wood, cutting the wood into pieces, and storing it. Men, on the other hand, 
hardly ever performed these tasks. While they reported that they did fetch firewood, women’s visits 
to the forest outnumbered men’s visit by a large margin. The following were responses from men’s 
and women’s group discussions, belonging to Category A, regarding the primary cooks at home: 
Women are for that [cooking]. That is their duty. If a man is unmarried, then only 
he will cook for himself. (Men FGD #6, Category A) 
It [cooking] is a responsibility of women. How can men do all that [cooking, 
washing dishes, fetching firewood etc.]? (Women FGD #6, Category A) 
Further, most research participants, irrespective of gender, explained that using firewood for 
cooking had several negative effects on their health, such as eye irritation from the smoke, and body 
pains and headaches from carrying loads of firewood. Mostly women endured these health-related 
burdens because they were the principal cooks and firewood collectors. Women from Category A 
reported that: 
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It is difficult [to cook with firewood], but it is inevitable. We get pains on our 
shoulder, knees and heads… Eyes get burning sensation [due to smoke]. (Women 
FGD #4, Category A) 
No one, however, mentioned the acute health issues that past studies have documented, such as 
acute respiratory infections (ARIs) (e.g. Alim, Sarker et al. 2014, Dutta and Banerjee 2014, Rohra 
and Taneja 2016). 
Although men from Category A agreed that fetching firewood from the forest caused body pains, in 
the following response they expressed the idea that habit acted as a driving force to cope with 
drudgery: 
If we go for the first time [to fetch firewood], then our body may ache. But from 
the second time onwards, it will not be that difficult… No one carries [firewood] 
beyond their [body’s] capacity. This [carrying firewood] is our habit; the village 
people have that much strength. (Men FGD #4, Category A) 
Participants from Category B reported that using LPG had helped them avoid some of the health 
issues identified by Category A, but not all, because they hadn’t yet entirely given up firewood. 
According to them, since LPG stoves did not emit smoke, there was no chance of eye irritation and 
no black stains on the dishes and ceiling. Since there was no mention of acute respiratory problems 
arising from smoke from burning firewood, none of the participants expressed the idea that using 
LPG meant they might avoid such life-threatening diseases. 
Another important point cited by Category B participants related to the expansion of choices they 
had experienced following the acquisition of LPG. They explained that having LPG at home had 
provided them with an opportunity to choose their fuels depending on the contextual circumstances, 
explained in subsequent sections. One woman participant said: 
If I am sick or tired from work, now I can choose to cook with LPG, which is 
relatively easier than cooking with firewood. It was not the case before I had 
LPG. I had to choose a difficult option of cooking with firewood irrespective of 
me being tired or sick. (Interview #10, Category B) 
The above results demonstrate an unequal sharing of benefits and burdens between men and 
women. To reiterate, since women were the primary cooks, they endured more burdens than men 
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when it came to cooking, such as carrying loads of firewood, frequent trips to the forest, and health 
issues from the smoke. This implies that their lack of modern cooking fuels left them with limited 
choices for improving their situation and mitigating the effects of that burden. On the other hand, 
having LPG has helped women in Category B to reduce some of these burdens. Consequently, it 
has increased the opportunity for women to make cooking fuel choices based on their available 
circumstances. 
7.4.2 Increased choices to make an economic contribution 
In many instances, CA scholars argue that income should not be taken as an indicator for measuring 
people’s well-being, but they agree that it is a resource that can help expand people’s capabilities 
(Robeyns 2005). In all our interactions with research participants, they identified insufficient 
income as a deterrent for pursuing various functionings that may have helped them live a quality 
life, such as educating their children and maintaining good health. 
All the households in the study villages belong to the “Below Poverty Line” (BPL) category, 
classified by the GoI, meaning they are economically marginalised (Fernandez 2010). Research 
participants noted that, of late, agriculture as a main income-generating option had not resulted in 
adequate earnings, due to unreliable rainfall patterns. Farming households in the villages had no 
access to proper irrigation systems apart from those few who were able to install bore wells and 
electric water pumps, which, however, were expensive alternatives that not everyone could afford. 
A married couple reported the following: 
We are not happy with our current income. We will only be able to produce good 
income if our crops survive. Nowadays, because of limited rainfall, it is almost 
impossible to get a good harvest. (Interview #10, Category A) 
Because agricultural outputs from their own land were not contributing much financially, people 
had started working as daily wage labourers, called Kūlī in the local language, on other people’s 
farms in those villages with good irrigation facilities. Despite being an alternative income-
generating option, not all adults in a family worked as Kūlī. In Category A, it was mostly men that 
went to other villages to peform farm labour, rarely women. One of the reasons offered by research 
participants for the absence of women on daily wage jobs was because women were busy doing 
household chores – cooking and its associated tasks, such as fetching firewood, being the most time 
consuming. 
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In discussions with participants regarding the time spent by women on cooking, women reported 
generally spending more than four hours a day cooking, whereas their husbands spent almost zero. 
Additionally, it required about three hours for them to collect firewood from the forest, which they 
did as often as three times a week, that is, nine hours a week, which is equivalent to 1.3 hours a day. 
In total, they spend approximately 38 hours per week on cooking and performing its associated 
tasks, which is almost a full-time, but unpaid, job (Figure 7-3). With this kind of daily workload, 
they barely had free time to take a rest, let alone go for daily wage jobs. 
We found a different situation in the group of multiple fuel users (Category B). Women in this 
category were more economically active than those from Category A. A majority of them worked as 
Kūlī in other villages and had been managing to generate income. Women participants from 
Category B said they worked as Kūlī for up to 20 days a month. They usually earn 130 Indian 
Rupees (INR41) per day, allowing them to earn up to INR 2600 per month. A female participant 
responded in an interview how glad she was because she could contribute money to her family 
expenses. 
We have bank loans. I am helping to pay monthly instalments. With the money I 
earn, I am able to buy clothes for myself. Also, I can spend some money to buy 
food from the weekly markets; I do not have to ask him [husband]. (Interview #8, 
Category B) 
Similarly, another woman participant described what she was able to do with the money she earned: 
I spend some of my money to buy snacks for my children for their school. Plus, I 
spend 500 rupees or more in one weekly market visit to buy household and 
personal stuff. If I stay at home and do not earn, then how will we manage these 
expenses? That is why I work as Kūlī. (Interview #10, Category B) 
We found that the women’s view about being able to support their families financially aligns with 
that of men’s. Men agreed that it was helpful having women generate earnings that were beneficial 
in so many ways. They said: 
                                                 
41 1 USD = INR 65.06 (as at 18/03/2018). INR 
152 | P a g e  
 
Now, if our children want stationery for their school, we do not have to worry 
about it. Women will give them money. (Men FGD #4, Category 4) 
According to the women participants from Category B, having LPG at home had helped them to 
cook quickly and go for daily wage jobs. In an FGD (#1), they estimated that they only took two 
and half hours a day for cooking and its associated tasks when cooking with LPG, which is only 
17.5 hours a week, that is, less than half the time required for cooking with solid fuels only. A 
detailed breakdown of the estimated hours per week used for cooking with LPG is shown in Figure 
7-3. LPG reduces not only cooking time but also cleaning and firewood collection time; cooking 
with LPG leaves no black stains on the dishes, making it easy and quick to wash. It was reported 
that the use of firewood for cooking was reduced when Category B families started stacking it with 
LPG; consequently, they were spending less time collecting firewood. Furthermore, the money they 
were making from farm jobs was helping to reduce the drudgery involved during firewood 
collection; they were paying for bull-driven carts to fetch firewood from the forest for three months 
or more in one go. 
 
Figure 7-3. Weekly time comparison between cooking with firewood and LPG. 
At the time of data collection, Category B women participants informed the researcher that they 
were not using LPG every day, but mainly on the days they went for farm labour. Normally, farm 
jobs demand morning shifts – 6 am to 2 pm. They said they woke up early, finished cooking and 
cleaning, and left for their day labourer jobs. 
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We go to do farm labour for around 20 days a month but is not consistent 
throughout the year … If we are going for daily wage jobs, we will wake up at 4 
am and finish our cooking by 5 am. We start our job between 6 and 6:30 am. 
(Women FGD #1, Category B) 
The above findings illustrate an important consequence of fuel use in relation to women’s 
capabilities. While solid cooking fuel users, particularly when women are the cooks, are deprived of 
opportunities to support their families financially, those who use multiple fuels are able to use some 
of their time in income-generating activities and therefore contribute to their families economically.  
7.4.3 Social bonding, time autonomy, and recreational activities 
Various studies report that the role of women in social, political, and recreational activities has been 
circumscribed by their time-consuming engagement in household chores, including cooking (see 
Parikh 2011, Malik, Bhat et al. 2014, Practical Action 2014). In the capability lists proposed by 
Nussbaum (2011) and Robeyns (2003), establishing and maintaining social and political relations is 
identified as an important capability. Moreover, they indicate that taking part in leisure activities is 
also an essential capability for exercising well-being, which is corroborated by Arnaiz, Cochrane et 
al. (2018) in their study of micro-hydropower’s impact on the capabilities of benefiting 
communities. 
In Section 7.4.2, we suggested that women, as cooks, were unable to tap into available economic 
opportunities due to their time spent on cooking and its associated tasks. This section explores the 
way in which the type of cooking fuels they use is linked with their opportunity to maintain social 
relations and partake in recreational activities.  
An important point reported by women respondents from Category A was that, although fetching 
firewood was an arduous task, they saw it as a window of opportunity to spend some time away 
from their homes. According to them, going to the forest also provides them with an opportunity to 
expand their social relations within their community network. These are informal networks in which 
women seek support by discussing any problems they may have. The following is a response by 
women participants in a FGD, illustrating this: 
Fetching firewood is difficult. Some people get injured while cutting wood. But it 
is a time we spend with our relatives and friends. We go to the forest with them. 
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While collecting firewood, we chat with each other. If anyone has some problems, 
we share among each other and find solutions. (Women FGD #1, Category A) 
As indicated above, cooks who use only firewood have limited time to engage in leisure activities 
and have restricted freedom to go or be where they want, which presents a dimension related to time 
autonomy. In another FGD with Category A’s women participants, they said they felt a sense of 
autonomy going to the forest: 
While going to the forest, yes, we talk to each other about our work at home and 
on any topic that we find suitable. Importantly, when women go to forest to fetch 
firewood, men do not ask where we are going. That is our own time. (Women 
FGD #3, Category A) 
The above examples show that even though fetching firewood has several downsides, it offers a 
platform on which women are able to strengthen their social bonding and enjoy the freedom of time 
autonomy. 
On the other hand, Category B participants listed several opportunities to expand their social 
bonding and spend time on recreational activities. As one of the positive outcomes of the use of 
LPG, people had been saving time, because it has reduced their visits to the forest and the time 
needed to wash dishes and prepare meals. Cooks, it was explained, were now able to spend more 
time with their families and friends, discussing their problems, happiness, and future plans, helping 
to strengthen their social bonding. As women participants responded in a FGD: 
An LPG stove cooks faster than a traditional stove. It saves time… We spend time 
with our friends and families. We exchange ideas regarding our next job. Also we 
share our personal problems. (Women FGD #2, Category B) 
Additionally, women participants said they used their leisure time to watch TV shows while 
chatting with their friends and neighbours. Studies by Cole (2018) and Malakar (2018) have 
demonstrated the way in which watching TV helps people to achieve valued functionings. These 
activities play crucial roles in enabling relaxation and creativity and thus have intrinsic value in 
improving well-being (Robeyns 2003). The same group underscored: 
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Yes, we have started watching TV. We finish our household work by 7 pm and sit 
in front of the TV until 9 pm. In most cases, we watch TV with our friends. By 
doing so, we forget our difficulties and feel happy. (Women FGD #2, Category B) 
Both men and women valued spending time watching TV. One married couple who had both a TV 
and an LPG stove in the same room said: 
If we cook with LPG, we can watch TV shows at the same time. (Interview #11, 
Category B) 
This section informs that in households where women used only firewood for cooking, the women 
found that going to the forests to collect firewood was a way of maintaining both social relations 
and a sense of autonomy, regardless of a set of negative effects posed by the use of such fuels. In 
households where women used multiple fuels, the women enjoyed more leisure time than women 
who cooked with firewood only, time they spent with their social network and on recreational 
activities. 
7.5 Discussion 
In line with the conceptual framework (Figure 7-1), we found that people’s choices of firewood and 
LPG have an effect on their capabilities, that is, the use of solid cooking fuel contributes towards 
capability deprivation and the use of LPG helps to expand the users’ capabilities (Figure 7-4). The 
results presented at least three major areas for a critical discussion. 
First, we found that there were various ways in which solid fuel users were deprived of capabilities 
in the study area. While most households noted that they liked the taste of food cooked with 
firewood, they also told us that cooking with firewood came with burdens such as drudgery and 
health issues. Since women were the primary cooks, they bore these burdens much more than their 
male counterparts. Evidently women were deprived of opportunities to maintain good health, which 
is a crucial capability for human flourishing (Robeyns 2003, Nussbaum 2011). From a CA 
perspective, it is an unjust distribution of work between two persons if one of them endures the risk 
of morbidity more than the other (Iversen 2003). More importantly, according to Sen (2001), if a 
person suffers from health issues that could otherwise have been prevented, then we can be justified 
in saying there is a capability problem. Although previous studies have already documented that 
women endure health issues and drudgery as a result of cooking with solid fuels (e.g. Parikh 2011), 
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the findings of this study demonstrate how the benefits and burdens of solid cooking fuels are 
unequally distributed among family members. 
 
Figure 7-4. Effects on capabilities based on people’s fuel choices. 
The majority of women who relied on firewood only for cooking spent a significant amount of time 
cooking and performing its associated tasks, leaving limited time for other opportunities such as 
income generation. A rough estimate showed that they contributed almost 38 hours a week for 
cooking, which is nearly equivalent to a full-time job, but unpaid. Getting involved in paid work is 
considered as a valued functioning (Robeyns 2003), and in the case of the study villages, solid fuel 
users are denied this opportunity because of their time-consuming domestic work, particularly 
cooking. 
Furthermore, even though solid fuel users reported that firewood as a cooking fuel caused health 
issues and drudgery, women in particular cited going to the forest to collect firewood as an 
enjoyable activity, because it gave them an opportunity to spend time with their friends. Seemingly, 
it is a functioning but we argue against it. In this case, women were positioning themselves for 
finding a way to be happy while being deprived of more crucial capabilities such as good health. As 
Sen (1992) argues, if a deeply deprived person makes an effort to find pleasure in small 
achievements that do not actually help them escape their deprivation, it would be inappropriate to 
equate these achievements with functioning. In the metric of utilities, the person has fulfilled a 
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desire to be happy, but from a CA point of view, capabilities cannot be realised based on deeply 
rooted inequalities (Sen 1992). 
Second, multiple fuel users (firewood and LPG) have advanced themselves from the state of total 
deprivation by expanding some of the capabilities that solid fuel users were alienated from. They 
were able to reduce the stated cooking-related burdens, tap into economic opportunities, maintain 
social relations, and partake in recreational activities. The CA values the acquisition of resources, 
not because having resources, in and of itself, has an intrinsic value, but because they are 
instrumental for enhancing people’s capabilities (Nussbaum 2011). In this case, apparently, LPG as 
a material resource has led towards the expansion of capabilities. But since multi-fuel users still 
partially relied on firewood, they were unable to completely convert the resource into the same 
capabilities that sole firewood users were deprived of.  
Third, the findings pointed out that cooks endured the negative effects of solid cooking fuels and 
were also deprived of capabilities. Therefore, we strongly argue that households using solid cooking 
fuels cannot be categorised as energy poor because the negative effects of cooking with solid fuels 
are unevenly distributed among family members. Since women bore the burden of cooking with 
solid fuels, they were the ones to be identified as energy poor. Importantly, our study shows that the 
deprivation of capabilities for women is an outcome of a deeply ingrained gendered division of 
work and its resulting inequalities.  
These findings have significant implication on policy. The GoI’s recent efforts to provide access to 
modern cooking fuels such as LPG is highly commendable. However, there is a substantial gap to 
be filled in terms of giving people who are currently deprived of capabilities the capacity to make 
different choices in their lives. Interventions to universalise modern cooking fuels, as we argued 
earlier, are focused on the supply side, supported by increased market interventions and financial 
incentives. Studies that reviewed supply-driven approaches identified several unintended outcomes. 
Fernández-Baldor, Boni et al. (2013), for example, argued that the supply of technology is not 
enough to expand people’s capabilities, rather it creates inequalities and injustices. From this 
current study it can be concluded that expanding capabilities requires an approach to development 
that addresses social inequality. As the findings showed, despite the introduction and availability of 
LPG in the villages, cooking with solid fuels still persisted and deprived women of opportunities to 
pursue a valued life. Therefore, the supply of modern energy services should be coupled with the 
necessary arrangements to reduce power inequalities and improve individual agency. A similar 
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argument, albeit under different circumstances, was made by Damgaard, McCauley et al. (2017), 
who showed that empowering individuals and emphasising their rights allows for a just course of 
action for energy development in developing countries.  
Studying energy poverty through a CA lens enabled us to unravel new dimensions associated with 
energy poverty. Numerous studies claim that the low uptake of LPG is a result of unaffordability 
(e.g. Viswanathan and Kavi Kumar 2005), because solid fuels are self-collected and come free of 
cost. With the help of the CA, we were able to determine a different relationship between cooking 
fuels and income. That is, the use of solid cooking fuels prevents the users from economic freedom, 
whereas the use of LPG expands this freedom. 
Additionally, the application of the CA has helped us to unravel the underlying inequalities 
embedded in a socially assigned, gendered division of work at the household level. As we have 
already argued, using a CA lens, our study suggests that it is unreasonable to label as energy poor 
those households relying on solid cooking fuels. Not all members of these households are energy 
poor; only the cooks, which are women in our study sites, are energy poor. Therefore, the GoI’s 
energy policy needs to reflect on who the country identifies as energy poor when it comes to 
cooking with solid fuels, and question whether its goals to reduce the use of solid cooking fuels 
have meaningfully addressed concerns of these energy poor.  
Recognising the role of women as primary cooks, the PMUY has a provision to supply a new LPG 
connection only in the name of women. But this has two important implications. First, it overlooks 
the fact that women, due to various reasons, may not be the decision-makers on all aspects of family 
life (e.g. Wickramasinghe 2011, Pachauri and Rao 2013, Malakar, Greig et al. 2018). Second, it 
further establishes the deeply rooted gendered division of work and its underlying inequalities. In 
light of this, we suggest policies targeted at alleviating energy poverty should not disregard intra-
household characteristics, such as unequal power-sharing between members of a family that are 
embedded into firmly established and socially accepted inequalities.  
7.6 Conclusion 
This chapter began by pinning down a gap in energy poverty studies. That is, despite the CA’s 
overwhelming contribution to human development and poverty alleviation studies, only a handful 
of studies has explored what the CA can contribute to policies concerning energy poverty 
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alleviation. We have attempted to fill this gap by studying the longstanding use of solid cooking 
fuels from a CA lens in rural India. 
Drawing on our findings, we argue that cooking with solid fuels can be a constraint in achieving 
crucial capabilities. Our study shows that this cooking practice rests on the unequal sharing of 
benefits and burdens among family members – between husbands and wives in particular. While 
everyone in a family gets to benefit from having firewood-cooked food, it is mostly women who 
endure the burdens associated with the cooking, such as lack of opportunities to contribute 
economically to their families, facing health issues, and missing out on occasions for leisure 
activities. From a CA perspective, no capability can be realised on the basis of inequalities and 
injustice. We therefore argue that not all members of families who cook with solid fuels are energy 
poor; it is particularly women, who are assigned as the primary cooks, who are energy poor. 
Our evidence suggests that the scale of capability deprivation can be minimised by making a 
transition from solid cooking fuels to modern alternatives. Evidently, women, who were using 
improved cooking fuels along with traditional fuels, have achieved some success in realising those 
functionings that solid fuel users were deprived of. Therefore, we call for robust policy actions to 
minimise the use of solid cooking fuels so that the persistence of both energy and capability poverty 
in rural India can be successfully reduced.  
The study has two policy implications. First, it argues that energy poverty should not be considered 
as merely a lack of modern energy sources. Energy poverty can deny people choices and 
opportunities that might direct them towards living a life they have reason to value, hence it can 
also be referred as capability poverty. Capability poverty is not a one-dimensional problem; nor is 
energy poverty, and therefore concerted effort is required from multiple dimensions and multiple 
sectors. Second, increasing the supply of improved cooking fuels is a critical part of replacing 
capability-constraining cooking fuels, but it is a narrow approach towards solving energy poverty. 
There are gender-based inequalities intricately intertwined with this cooking practice, which need to 
be addressed through cultural transformation, along with improving modern fuel supply 
mechanisms. 
Finally, we identify the limitations of the study and pose questions for future research. This study is 
carried out in only three rural villages of India, hence there may be a question relating to how 
representative it is. While it may have been narrow in scope, the qualitative insights this study has 
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produced, however, adds value to our understanding, which might have been difficult to generate 
from large-scale research. An important question that has emerged from the research but could not 
be addressed within the scope of this study remains: Why and how do inequalities associated with 
energy poverty persist over time? Future research considering this question will offer a significant 
contribution to the energy poverty literature. 
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availability and adoption in the structural 
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8 Resistance in rejecting solid fuels: Beyond availability and adoption in 
the structural dominations of cooking practices in rural India 
This chapter addresses research objective three of this thesis. 
Research objective 3: Understand the role that social structure has on persistent energy poverty 
and find out ways to break the energy poverty cycle. 
This chapter uses the theoretical framework, described in Chapter 3, to address the objective. The 
framework is comprised of two parts. First, it developed a relationship between modern energy and 
people’s capabilities, findings related to which are presented in Chapters 6 and 7. Chapter 6 
demonstrated how access to electricity helps people to expand crucial capabilities and, eventually, 
their well-being. Chapter 7 documented the way in which cooking with solid fuels deprives people 
of capabilities that are essential for leading a quality life. Further, it showcased that deeply rooted 
gender-based inequalities underpin the deprivation. Second, the framework postulated that 
structurally dominated human agency holds people back from completely giving up solid cooking 
fuels. This chapter contributes to the second part of the framework by exploring the structural 
factors that create resistance against cooking fuel transition to modern alternatives. Additionally, it 
expands on the relationship between livelihood practices and people’s choices of energy sources, 
described in Chapter 5. This chapter was published in Energy Research & Social Science. Apart 
from some editorial corrections and minimal changes to make the chapter consistent with the format 
of the thesis, the contents have been presented exactly as published in the journal. 
Malakar, Y., C. Greig and E. van de Fliert (2018). "Resistance in rejecting solid fuels: Beyond 
availability and adoption in the structural dominations of cooking practices in rural India." Energy 
Research & Social Science 46: 225-235. 
  
163 | P a g e  
 
Abstract 
Solid fuels are the primary cooking fuels in a wide range of developing countries, a situation that is 
projected to remain for the coming few decades. In the energy poverty scholarship, it is a well-
argued concept that social systems inﬂuence people’s energy choices. Inﬂuenced by theories of 
Practice, this study explores the role that social structure plays in the perpetuation of the use of solid 
cooking fuels, with a particular focus on rural India. We employ a qualitative approach of inquiry 
for data collection in three villages in Chittoor district in the state of Andhra Pradesh. The results 
presented in this chapter are based on in-depth household interviews and focus group discussions 
(FGDs). The ﬁndings suggest that cooking with solid fuels is intertwined with structural elements, 
such as established traditions, traditional income generating practices, gender norms, and a sense of 
belonging. These factors profoundly dominate households’ decisions to continue using solid fuels 
despite the availability and the adoption of modern alternatives. The paper argues that interventions 
targeted at reducing  the use of solid fuels may fail if they: 1) focus only on supplying modern 
cooking fuels; 2) do not consider contextual social barriers; and 3) are implemented as stand-alone 
projects. 
8.1 Introduction 
The use of solid fuels, such as ﬁrewood, crop residue, animal dung, and charcoal for cooking is the 
predominant practice in many developing countries in Africa and Asia (IEA 2017). According to 
the International Energy Agency (IEA), 40 percent of the world’s population cooks with solid fuels, 
and despite global and national commitments to reduce the reliance on solid cooking fuels, the share 
of solid fuel users is unlikely to decrease signiﬁcantly any time soon (IEA 2017). The IEA (2017) 
projects that 2.3 billion people globally will have no access to clean cooking fuels in 2030 without 
signiﬁcant policy reform and substantial energy investments. 
Numerous studies have already documented that cooking with solid fuels has multifaceted 
detrimental effects on humans (Perez-Padilla, Schilmann et al. 2010, Alim, Sarker et al. 2014, 
WHO 2014), social (Practical Action 2014) and environmental health (Hosonuma, Herold et al. 
2012), and hence they strongly argue for a complete cooking fuel transition towards modern and 
clean alternatives (Goldemberg, Johansson et al. 2004, Modi, McDade et al. 2005, Pachauri, Brew-
Hammond et al. 2012), such as electricity, Liquid Petroleum Gas (LPG), and natural gas. Although 
the availability of modern energy carriers is a prerequisite for their adoption and sustained use for 
cooking (Barnes, Khandker et al. 2011, Bhide and Monroy 2011), various studies have 
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demonstrated that solid fuel users may not switch to modern cooking fuels and technology even 
though the latter is available (Masera, Saatkamp et al. 2000, Viswanathan and Kavi Kumar 2005, 
Joon, Chandra et al. 2009). Furthermore, evidence from past studies also suggests that although 
solid fuel users introduce modern cooking fuels in their kitchen, they may not completely abandon 
their old fuels (Cheng and Urpelainen 2014, Jürisoo, Lambe et al. 2018). Therefore, there is a need 
to understand what holds people back from entirely abandoning solid fuels, so that better policies 
and mechanisms can be devised for a successful cooking fuel transition. 
The focus of this paper is India, where 780 million people primarily cook with solid fuels (IEA 
2017). The share of solid fuel users is extraordinarily high in rural areas: 87 percent of rural 
households are solid fuel users as opposed to only 26 percent of urban households. Table 8-1 
compares the number of households relying on various cooking fuels in rural and urban India in 
2001 and 2011. During the decade, the number of households relying on solid cooking fuels rose by 
more than 16 per cent42 in the country. In rural areas, only 11 million new families adopted LPG, 
where as an additional 19 million solid fuel users were recorded in between 2001 and 2011. At the 
current diffusion rate of modern cooking fuels, the IEA (2017) projects that 580 million people in 
India will remain without access to clean cooking fuels in 2030. 
Table 8-1. Households relying on various cooking fuels in India in 2001 and 2011 (in millions). 
Source: (Census of India 2001, Census of India 2011). 
Cooking fuels 
2001 2011 
Rural Urban Rural Urban 
Solid fuels (firewood, crop residue, animal dung, coal, 
lignite, and charcoal) 
126 16.9 145.3 20.6 
LPG 7.8 25.7 19.1 51.3 
Kerosene 2.2 10.3 1.2 6 
Others 2.3 0.8 2.2 1 
The Government of India (GoI) in its draft National Energy Policy (dNEP), released in 2017, 
clearly acknowledges the adverse effects of cooking with solid fuels and aims to decrease the 
dependency on them through the implementation of several schemes that promote LPG (NITI 
Aayog 2017). For instance, the NEP underscores the continuation of Pradhan Mantri Ujjwala 
                                                 
42 This increase may be partly because of the decadal population growth of India. According to the Census of 
2011, the total population of India grew by 182 million between 2001 and 2011. 
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Yojana43 (PMUY), launched by the GoI in 2016. Under this scheme, the GoI provides ﬁnancial 
subsidies to low-income families to acquire LPG, recognising LPG as an important alternative to 
solid cooking fuels. In light of its persisting reliance on solid cooking fuels and the commitment to 
universalise access to clean cooking fuels, India, particularly its rural areas where the dependency 
on solid cooking fuels is high, makes a suitable case for our study to explore the factors behind the 
perpetual use of solid fuels for cooking. 
There are three important contributions that this paper makes. First, we argue against energy-access 
literature that emphasises a supply-driven approach and claims that increasing access to modern 
cooking fuels is the important strategy for substituting solid cooking fuels. We align our arguments 
with scholars such as Shove and Walker (2014), Stern (2014), Warde (2016), and Malakar, Greig et 
al. (2018), who argue that energy services interact with social systems and then mutually inﬂuence 
each other. To be speciﬁc, we investigate how social systems inﬂuence people’s choices of cooking 
fuels. This chapter demonstrates that cooking is not just preparing meals; it is an outcome of the 
various interplays between social, cultural, and material arrangements (Otte 2014, McCabe and de 
Waal Malefyt 2015). Furthermore, our study advances the work of Wang and Bailis (2015), 
Jagadish and Dwivedi (2018), Herington, Lant et al. (2017), and Akintan, Jewitt et al. (2018), who 
have investigated cooking fuel transitions from a wider social and cultural lens. 
Second, we offer a “Practice” perspective in order to understand the resistance against giving up 
solid fuels and argue that to enable a successful cooking fuel transition towards cleaner and more 
efficient fuels and stoves, it is necessary to discern the social context within which social practices 
take place (Iessa, De Vries et al. 2017). Concerning this, we employ Anthony Giddens’ 
Structuration Theory (Giddens 1979, Giddens 1984), because it helps to explain how social 
practices are produced, reproduced, and transformed. In their theoretical paper, Malakar, Greig et 
al. (2018), using Giddens’ theory, have conceptualised possible reasons for the perpetuation of solid 
cooking fuels in developing countries. In this chapter, we advance their conceptualisation and apply 
it to generate empirical evidence. 
Third, this study generates some policy insights that can be helpful in two important ways: 1) to 
design new and update existing policies; and 2) to implement existing schemes, such as PMUY, that 
                                                 
43 For more information, visit the website of Pradhan Mantri Ujjwala Yojana (PMUY), 
http://www.pmujjwalayojana.com/. 
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aim to enable the widespread substitution of solid fuels by modern alternatives. The remainder of 
the chapter is organised as follows: Section 8.2 elaborates the theoretical underpinnings, explaining 
key arguments of Giddens’ Structuration Theory regarding how practices are produced and 
reproduced in society. This section also informs how inertia is formed around solid fuel-based 
cooking practices theorised by Malakar, Greig et al. (2018). Methods adopted and other 
arrangements made for data collection are detailed in Section 8.3. A brief background of the 
research sites is presented in Section 8.4. In Section 8.5, we discuss the results of the study, 
elaborating the inﬂuences of social systems in cooking with solid fuels. The chapter strengthens its 
ﬁndings in Section 8.6. Finally, it concludes with policy lessons from the study in Section 8.7. 
8.2 Theoretical framework 
The renowned “energy ladder” model, developed by Hosier and Dowd (1987), suggesting a linear 
correlation between the uptake of modern energy sources and income, has been challenged by 
numerous studies (van der Kroon, Brouwer et al. 2013, Herington and Malakar 2016, Malakar 
2018). The cost of modern cooking fuels is undoubtedly a factor preventing their adoption, but 
several other factors such as social, cultural, and infrastructural exist that impede the transition 
(Wang and Bailis 2015, Jürisoo, Lambe et al. 2018). What we would like to emphasise here is that 
cooking with solid fuels is not an activity that occurs in a silo (McCabe and de Waal Malefyt 2015). 
In fact, it is entangled with many other activities that people perform in their day-to-day life (Iessa, 
De Vries et al. 2017). It is a practice (Truninger 2011) that is “reproduced through recurrent 
performance” (Shove, Pantzar et al. 2012, p.35), along with social norms, beliefs, and values. 
Therefore, to understand the resistance towards changing cooking fuels, we need to unpack cooking 
practices from a bundle of activities that people perform everyday (Shove 2003). While most of the 
existing cooking fuel transition literature is more concerned towards ﬁnding the impediments to the 
adoption of modern cooking fuels, the centrality of this research lies in investigating why these 
impediments perpetuate over time and in relation to contextual changes. To do so, we essentially 
have to discern how practices are produced, reproduced, and transformed over time and space. 
Theoretically, this chapter is inﬂuenced by Theories of Practice, which offer a gateway to 
understanding change and perpetuation of practices in all aspects of social life (Giddens 1984, 
Bourdieu 1990, Schatzki, Knorr-Cetina et al. 2001, Shove, Pantzar et al. 2012). Theories of Practice 
put practices ahead of practitioners (Nicolini 2013) and deconstruct the interaction between agency 
and structure that comes into play to make social affairs happen the way they happen. As such, “… 
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the theories of practice emphasise processes like habituation, routine, practical consciousness, tacit 
knowledge, tradition, and so forth” (Warde 2005, p.140). This theoretical lens helps not only to 
describe people’s actions but also to identify meaning in reproducing or transforming their actions. 
In this chapter, as suggested by Theories of Practice, the unit of analysis is cooking practices, and 
we seek to discern the recursive production, innovation, and meanings behind pursuing certain 
cooking practices over others. More speciﬁcally, we draw on Giddens’ Structuration Theory to 
explore structural inﬂuences that hold people back from completely giving up their solid cooking 
fuels. 
Giddens’ Structuration Theory offers an understanding of the context within which social practices 
occur, perpetuate, and change. Central to his theory is the interaction between human agency and 
social structure. Human agency, according to his theory, is “the capability people have to do things” 
(Giddens 1984, p.9) and “to make things happen” (Ashley 2010, p.341). Social structure refers to 
“the properties which make it possible for discernibly similar social practices to exist across varying 
spans of time and space” (Giddens 1984, p.17). It has virtual existence and acts as a repository of 
knowledge acquired by social actors (Sinwell 2008). 
Another important argument Giddens’ theory makes is the existence of the duality of structure, that 
is, social structure both enables and constrains human agency. Social structure enables new 
thoughts and actions through “discursive consciousness” as well as engenders the repetition of 
existing practices as a result of “practical consciousness”. Discursive consciousness reﬂects the 
abilities of actors to engage in the reﬂexive monitoring of prevailing social conventions and 
reasoning their actions (Greener 2008). Practical consciousness is a tacit knowledge of social affairs 
for which agents may fail to articulate the ﬂow of conducts (Ashley 2010). Giddens writes, 
“Practical consciousness involves recall to which the agent has access in the durée of action without 
being able to express what he or she thereby knows” (Giddens 1984, p.49), where durée is a 
continuous ﬂow of conducts. It is a form of taken-for-granted knowledge where social actors do not 
necessarily get involved in questioning but rather pursue the prevailing social conventions, resulting 
in the repetition of the same. 
Hays (1994), following Giddens, differentiates between two types of agency: they are Structurally 
Transformative Agency (STA) and Structurally Reproductive Agency (SRA). STA is actions 
undertaken by actors that enable structural transformation. It is inﬂuenced by discursive 
consciousness, where actors choose to perform different practices from those already existing. SRA, 
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on the other hand, is reﬂected in actions that restrict changes and promote the reproduction of 
existing practices. Practical consciousness plays a crucial role in determining the actions of SRA. 
STA is the outcome of reﬂexive monitoring that actors perform while producing actions in their 
daily life, whereas SRA is the product of non-reﬂexive conducts where social structure runs 
subconsciously behind the back of the actors (Whittington 1992). Importantly, both agencies 
emerge from the same social structure–human agency interaction. Figure 8-1illustrates this duality 
of structure – reproduction and transformation of social practices. Since the objective of this study 
is to explore how social structure dominates people’s decision to stick to solid cooking fuels, this 
paper concentrates mainly on the factors that enable the reproduction of practices. 
 
Figure 8-1. Reproduction and transformation of social practices.  
(Adopted from Malakar, Greig et al. 2018). 
Using this classiﬁcation of agency, Malakar, Greig et al. (2018) conceptualise how social structure 
can affect people’s choices of cooking fuels. They argue that cooking with solid fuels is a tradition 
that people have been following for generations; this cooking knowledge and practice is ﬁrmly 
established in social structure. They postulate that SRA creates inertia that holds people back from 
entirely abandoning their traditional fuels. This inertia rests on two overlapping characteristics of 
SRA: 1) taking recursive actions; and 2) creating limitation to change. Table 8-2 presents key 
elements of the two characteristics of SRA and their effects on the reproduction of solid fuel-based 
cooking practices. 
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Table 8-2. Characteristics and corresponding elements of SRA.  
(Adapted from Malakar, Greig et al. 2018). 
Characteristics 
of SRA 
Key elements Effects on the perpetuation of cooking with solid fuels 
Recursive 
actions 
Habits 
Increases dependency on traditional cooking practices by offering 
already adopted and routinised actions 
Sense of security 
Provides meaning to perpetuate cooking with solid fuels because 
a majority of others do the same 
Command over 
resources 
Promotes reproduction of the same cooking practice because of 
the competencies generated over the use of solid fuels 
Limitation to 
change 
Unfamiliarity 
Limits people from using unfamiliar cooking fuels due to safety 
issues 
Risk aversion 
Rejects cooking practices that demand change in socially 
accepted norms and traditions  
8.3 Methodology 
This study is guided by an understanding that views cooking, as a social practice, is socially 
constructed by humans as actors. This conceptualisation is highly inﬂuenced by a constructionist 
ontological position, which asserts that “social phenomena and their meanings are continually being 
accomplished by social actors”  (Bryman 2008, p.19). This position believes that “the way we 
(humans) understand the world is a product of a historical process of interaction and negotiation 
between groups of people” (Galbin 2014, p.83). Therefore, it is understandable that to unfold the 
interaction between social contexts and actors, and to understand the constitution and perpetuation 
of cooking practices, engaging deeply with practitioners both individually and in groups is essential. 
To do so, we employed in-depth household interviews and focus group discussions (FGDs) for data 
collection. 
The questions in the research interviews and FGDs were designed in a way that historical patterns, 
habits, and routines of the participants related to cooking could be understood. The in-depth 
interviewing model is helpful in comprehending people’s behaviour and their construction of social 
reality (Minichiello, Aroni et al. 1995). This model, as Galletta (2013) states, evokes information 
grounded in participants’ experience. The selection of FGDs for data collection was underpinned by 
the assumption that “an individual’s attitude and beliefs are socially constructed; they do not form 
in a vacuum” (Marshall and Rossman 2011, p.148). This method is useful for exploring a speciﬁc 
issue or theme in great depth, involving a group of people who share a similar context (Bryman 
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2008). The use of FGDs in this study provided insights on the collective beliefs and underlying 
social and cultural patterns that inﬂuenced cooking practices in the local context. 
The ﬁeldwork was carried out between November 2016 and February 2017 in three villages in the 
Chittoor district in the state of Andhra Pradesh in India. A map of the study area is displayed in 
Figure 8-2. For the purposes of this research, we were looking for villages with two types of 
households: 1) those using only ﬁrewood (henceforth, referred as Category A); and 2) those using 
multiple fuels for cooking (henceforth, referred as Category B). The three selected villages met our 
criteria. An NGO, the Foundation for Ecological Security44 (FES), provided assistance for selecting 
these villages. The FES had previously implemented several projects related to natural resource 
management in these villages. Their previous presence in the villages was beneﬁcial for us for 
getting in touch with key informants, who showed an interest in taking part in this research. 
Furthermore, they also provided accommodation and other necessary support during the stay of the 
lead author in the villages. Important features of the district and the study villages are described in 
Section 8.4, which also helps to justify the rationale behind choosing them as research sites. 
 
Figure 8-2. Map of study area. 
                                                 
44 For more information, visit www.fes.org.in 
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There was a total of 128 households in the three villages. Out of these, we interviewed 31 
households and conducted 17 FGDs. Figure 8-3 depicts the population, sampling techniques and 
sample size of the study. 
 
Figure 8-3. Population, sampling technique, and sample size of the study. 
To select the participants for the study, we applied a mix of random and non-random sampling 
techniques. First, we drew a map with the help of the local people, indicating all the houses in each 
village. Then, the houses were categorised into A and B. As an outcome of the mapping exercises, a 
list of households representing the two categories was prepared. The objective of preparing the list 
was to identify participating households for the study. Since not all households from the villages 
were present during the mapping exercises, it was difficult to prepare a ﬁnal list of participating 
households. To overcome this difﬁculty, we applied a random sampling technique – a lottery 
method – to select a few households (ranging from 3 to 5, as agreed with the local people) among 
those who attended the mapping exercises, from each category for interviews. Then in the later 
Total houses 
in three 
villages = 128  
Firewood users only = 
78 households (Category 
A) 
Multiple fuel users 
(firewood + LPG) = 50 
households (Category B) 
19 households 
interviews 
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interviews 
(22%) 
Random and non-random 
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6 FGDs with 
men + 6 FGDs 
with women 
2 FGDs with 
men + 3 FGDs 
with women  
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stage, with the help of the selected households, additional households for the interviews were 
recruited using the snowball (non-random) sampling technique45. 
In total, we interviewed 19 families from category A and 12 families from category B. In each 
interview, both husband and wife were requested to attend in order to unpack the household 
decision-making dynamics regarding fuel choices between them. In those cases where a husband or 
a wife was absent, we interviewed the person who was responsible for making major household 
decisions. In general, the age of the participants varied from 25 to 80. Each interview lasted for 
about an hour. 
Participants for the FGDs were selected from the interviewed families. Out of the 17 FGDs that we 
conducted, ﬁve FGDs were with Category B households and 12 were with Category A households. 
Separate group discussions with women (9 FGDs) and men (8 FGDs) were organised. Each group 
discussion engaged between six and eight participants. The average duration of the FGDs was 
around one and half hours. 
An interpreter was recruited for translating Telugu to English and vice versa during all interviews 
and FGDs. The interpreter was acquainted with some basic research knowledge and the tools that 
were used for data collection. All interviews and FGDs were audio-recorded and transcribed for 
data analysis purpose. 
8.4 Research sites 
Chittoor is the southernmost district of Andhra Pradesh, spreading over 15,151 square kilometres. 
According to India’s Census 2011, it has a population of over four million (Census of India 2011). 
The district has a good electricity coverage; 92 per cent of the total households – about 90 per cent 
of rural and 98 per cent of urban households – in the district use electricity for lighting (Census of 
India 2011). Despite good progress with the provision of electricity, a signiﬁcant number of 
households still rely primarily on solid fuels for cooking. The share of households depending 
predominantly on solid cooking fuels in rural areas is 79 per cent and in urban areas is 21 per cent 
(Census of India 2011). 
                                                 
45 In snowball sampling technique, existing study participants identify and suggest additional participants 
among their friends and family circle. 
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The study was conducted in three villages of Chittoor district, as shown in Figure 8-2. There were 
40 to 48 households in each village. Two villages belonged to the “Other Backward Class” (OBC), 
and one village belonged to an upper class, according to the state’s classiﬁcation. It was reported 
that all families fell under the classiﬁcation of “Below Poverty Line” (BPL). Every house was 
electriﬁed. Farming and livestock rearing were the top two income-generating activities in the 
villages. Peanuts, tomatoes, and rice were the major crops, and sheep, goats, and cattle were the 
main livestock. 
The villages were connected via unpaved roads. No government-run public transportation service 
was available to the villages. Few privately run three wheelers were available as the means of 
public transportation. The closest markets were between 9 and 24 kilometres away from the 
villages, where people went for groceries and medicines. 
With regard to cooking practices, there were only two types of fuel users in the study villages: 
Category A and B. No family using only modern cooking fuels was reported during the ﬁeldwork. 
That means, all families used ﬁrewood as the primary cooking fuel, and some had LPG as a 
secondary cooking fuel. Firewood for cooking was self-collected from the nearby forests, which 
were situated within a kilometre from the villages. Firewood stoves prevalent in the villages are 
shown in Figure 8-4. Although the ﬁrst LPG was introduced in 2007, it did not penetrate widely in 
the villages until 2014. The number of families adopting LPG gradually increased after 2014. There 
were government-authorised agencies in the nearby markets which supplied LPG stoves and bottles, 
displayed in Figure 8-5 (photo on the right). In some households, despite the adoption of LPG 
stoves, they remained unopened or used occasionally, refer to Figure 8-5 (photo on the left). 
  
Figure 8-4.Commonly used firewood stoves in the study area. 
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Figure 8-5. An unopened LPG stove (left) and an occasionally used LPG stove (right). 
8.5 Results 
In the study area, we found strong structural inﬂuences that have contributed against completely 
abandoning ﬁrewood for cooking. While not mutually exclusive, these inﬂuences can be categorised 
into four different elements. They are cooking as sampradāyaṁ, traditional practices for income 
generation, gender norms, and a sense of belonging. 
8.5.1 Cooking as sampradāyaṁ 
Sampradāyaṁ or sampradāya is deﬁned as an “institutionalised tradition” in the Hindu lineage 
(Johnson 2009). Miller (1976) referred to it as institutions of transmitting tenets and beliefs of 
Hinduism from gurus to their disciples. It is something that needs to be carried forward because it 
has been established by gurus, and disciples must practice it for its uninterrupted transmission 
(Malinar 2015). Failing to follow sampradāyaṁ exhibits disrespect towards divine gurus (Malinar 
2015). Furthermore, it is also identiﬁed as a “characteristic and persistent element of Hinduism” 
(Malinar 2015, p.401), which is connected to the institutionalisation of the religion by transmitting 
its knowledge and values (Malinar 2015). 
In the study area, most research participants repeatedly reported that the use of ﬁrewood for cooking 
is their sampradāyaṁ. According to them, it is the knowledge their ancestors passed on to them, 
and hence it must be valued and followed. The following responses by research participants reﬂect 
sampradāyaṁ as a profound enabler for the repetitive use of ﬁrewood as a cooking fuel, and this 
belief was almost consistent across all the study sites. 
This [cooking] is sampradāyaṁ that we learned from our ancestors. We must 
follow the same [cooking] practice. (Men FGD #3) 
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My elders’ generation, they were using ﬁrewood for cooking that is why we are 
also using it. (Household interview #21) 
According to the research participants, the obvious cooking fuel for preparing food was ﬁrewood in 
most circumstances, and it was routinised in their daily lifestyle. Additionally, they used ﬁrewood 
not only to cook food but also to boil water for bathing purpose. They further explained that eating 
food cooked with ﬁrewood in traditional stoves was a habit, and they found the food tasty, as 
illustrated in the following response: 
How can we cook without ﬁrewood? It is for cooking [food] and boiling water to 
take bath… Food cooked with ﬁrewood is tasty. (Household interview #2) 
What is important in this piece of evidence is that cooking with ﬁrewood as a practice has been 
recursively produced across several generations because families in the study villages 
acknowledged the practice as an institutionalised tradition that was meant to be continued. 
8.5.2 Traditional practices for income generation 
The predominant income-generating options in the study villages were farming, rearing livestock, 
selling ﬁrewood, and performing daily wage labour. According to the research participants, the ﬁrst 
three options have perpetuated from the time of their grandparents, and they considered these 
practices as sampradāyaṁ. They emphasised that the knowledge – about farming, rearing livestock, 
and selling ﬁrewood – was acquired from their parents. This knowledge had trickled down from one 
generation to another, and these income-generating activities were valued as a tradition that should 
be continued for as long as possible. In the research sites, we learned that people’s traditional 
income-generating practices were linked to the use of ﬁrewood, making the latter an obvious 
practice as long as the former is continued. 
A historical timeline of income-generating activities is displayed in Figure 8-6, showing that 
research participants had practiced agriculture and livestock rearing since the time of their great-
grandparents. It also shows that their grandparents started selling ﬁrewood and their parents 
initiated daily wage labour as income-generating options. From the timeline, it is clear that most of 
the income-generating options are associated with the forest and its products. 
In all the study villages, people cultivated tomatoes to the largest extent. According to the research 
participants, tomatoes had a good market and, consequently, yielded a good income. One 80-year-
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old participant, in a household interview, reported that he took over his father’s farm when he was 
20 years old (Household interview #4), and had been growing tomatoes ever since. His income 
record showed that he earned up to Indian Rupees46 (INR) 250,000 by selling tomatoes from an acre 
of land in a year. He explained the link between tomato cultivation and the use of ﬁrewood for 
cooking. They used sticks – self-collected from the forest – to provide support to the tomato plants, 
without which the plants would be unable to withstand the weight of the fruit, resulting in the loss 
of the crop. Once the sticks dried out, people used them as cooking fuel. Figure 8-7 (photo on the 
left) shows the use of sticks for cultivating tomatoes. 
 
Figure 8-6. A historical timeline of major income-generating activities in one of the study villages. (Note that 
the activities are ranked based on the income they generate. Livestock is the number-one income-generating 
option since the generation of respondents’ parents). 
 
  
                                                 
46 1 USD = INR 64.89 (as at 22/2/2018). 
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Figure 8-7. Use of sticks to support tomato plants (left); a woman taking a herd of livestock to the forest 
(right). 
Nearly all the research participants also kept livestock, such as sheep, goats, and cattle. People 
relied on the forests to feed their livestock. It was reported that taking livestock to the forest for the 
purpose of grazing was part of their daily routine, and while the herd grazed, people collected 
ﬁrewood. Figure 8-7 (photo on the right) shows a women taking a herd of livestock to the forest for 
grazing. Additionally, those who had livestock needed sticks and wood to construct livestock sheds, 
which they collected from the forests. Again, once dried and unusable, these sticks and wood were 
used as fuel for cooking. A group of men in an FGD highlighted the following: 
The forest is near. Firewood is easily available. We go to the forest [for livestock 
grazing] every day, and we do not want to return with empty hands, so we bring 
some ﬁrewood. (Men FGD #3) 
Selling ﬁrewood was another traditional income-generating practice prevalent in the study area. As 
shown in Figure 8-6, it has been continuing for three generations. Most respondents conﬁrmed that 
they sold ﬁrewood to hotels and houses in the nearby urban and semi-urban areas from where 
forests are difficult to access. Some families sold as much as 100 to 110 bunches of ﬁrewood in a 
month. But some families sold ﬁrewood only when their crops did not produce good harvest. 
…we have 2 acres of arable land. We cultivate peanuts. If the crop is good, then it 
will help sustain our lives. If the crop fails, we collect ﬁrewood [from the forest] 
and sell them. (Household interview #21) 
The above evidence shows that most income-generating activities had been followed by the 
research participants as sampradāyaṁ. These activities had a high level of reliance on the forests. 
Hence, people visited the forests not only to collect ﬁrewood but also to generate incomes to 
support their families. The research participants explained that as long as they relied on the forests 
for multiple purposes, abandoning cooking with ﬁrewood entirely was a difficult decision to make. 
One respondent noted that it did not make sense to people to continue to pursue traditional income-
generating activities that demanded the use of wood, sticks, or other forest products but to reject 
using ﬁrewood for cooking (Household interview #32). 
The relationship between traditional income-generating activities and the use of ﬁrewood for 
cooking was reconfirmed by Category B households. We found that those 12 households that had 
introduced LPG in their kitchens had been able to diversify their sources of income. In addition to 
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existing farm and forest-dependent income sources, they were pursuing activities that were 
comparatively less reliant on the farm and forests (4 households – jobs, and 8 households – daily 
wage labour and rearing cattle instead of goats and sheep for which no forest grazing was reported 
necessary). There may be a possible link between the diversiﬁcation of income sources, but we did 
not go deeply into establishing it during the ﬁeldwork, because the aim of the study was to unravel 
what holds households back from completely giving up their solid cooking fuels. An important 
ﬁnding for this study was that despite having introduced LPG, households did not abandon cooking 
with ﬁrewood, and it was evident that this decision was certainly inﬂuenced by the continuation of 
traditional income-generating activities. 
8.5.3 Gender norms 
A large body of studies argues that women’s role as homemakers alienates them from engaging in 
income generation, which, in turn, circumscribes their role as decision-makers (Olson 2002, 
Wickramasinghe 2011, Pachauri and Rao 2013). Similarly, this study ﬁnds that women, in the study 
villages, have limited power to decide their cooking fuels, regardless of the fact that they are the 
designated primary cooks. Importantly, their role as cooks is embedded within and valued as 
sampradāyaṁ, resulting in the transfer of the role across several generations. We discovered that 
women’s role as the primary cooks, their constrained power to choose cooking fuels, and their 
narrow contribution to generate income have inﬂuential roles to play in the perpetuation of cooking 
with ﬁrewood. 
As the primary cooks, women were responsible for not only cooking but also fetching ﬁrewood, 
cutting it into pieces, and washing dishes. A man’s role, as reported by the research participants, 
with respect to cooking was to earn money so that families could buy food. The men participants 
explained that they did go to the forest to collect ﬁrewood, but it was the women who went more 
often. Additionally, men also noted that they did cook, but only when women in their houses were 
sick or away. In an FGD with men, the men reported cooking to be primarily a woman’s 
responsibility, and implied that their society would not accept the man as the primary cook. The 
response from the FGD was as follows: 
Two men in this group [FGD] can cook. But if they get married, their wives will 
cook for them. If a man cooks for his wife, people will say the man is afraid of his 
wife. (Men FGD #5) 
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This belief, that women are the primary cooks, was not only prevalent among men but also among 
women. The following response from women participants conﬁrmed that their job as cook was 
embedded in their culture: 
This [cooking] is a responsibility of women. It is our [Hindu] culture. In a family, 
parents teach [how to cook] only to women not to men. If a man cooks every day, 
his neighbours will laugh [at him]. (Women FGD #3) 
In the study villages, men as the primary breadwinners were responsible for making most of the 
household decisions, including fuel choices. In several FGDs with Category A families, when we 
asked what hindered them from getting LPG, one of the responses by women was that men were not 
supportive. 
We do not earn much. We ask our husbands to change the cooking fuel [to LPG], 
they momentarily agree but ignore after sometime. (Women FGD #5) 
Then, a question emerged was, “Would women buy LPG if they earn money?” The answer that we 
found to this question was positive. In some Category B households, it was reported that women 
were strongly involved in generating incomes as daily wage labourers, and they were the ones who 
swayed their husbands to add LPG as their secondary cooking fuel. In women-FGDs with Category 
B families, it was obvious that women from those households were proud to say that they got LPG 
with their own money. The following was a response by a man in a household interview, which 
established a link between women’s engagement in income generation and adopting LPG: 
My wife, she is earning. She does daily wage labour in agriculture farms such as 
picking tomatoes and weeding peanuts. She has her own money. So, she bought 
LPG. (Household interview #28) 
Another important question that arose during the ﬁeldwork was, “Would men buy LPG if they have 
to cook?” We found positive answers in two cases. In the ﬁrst case, after the death of his wife, a 
man started cooking for himself. He did not cook regularly because he lived with his mother (note, 
women were the primary cooks). He only cooked when his mother was sick or away, but when he 
cooked, he used LPG. 
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I cook when my mother is sick. That is why I bought LPG in the ﬁrst place. I use 
LPG when I am cooking. My mother uses ﬁrewood because she does not know 
how to use the LPG stove. (Household interview # 9) 
In the second case, a man whose wife was working abroad decided to buy LPG for cooking. He did 
not completely give up ﬁrewood though. He used ﬁrewood to boil water for taking a bath. When we 
asked why he bought LPG, the following was his response: 
Women can cook with ﬁrewood, but men cannot cook with it. So, we got LPG, and 
now, we are used to it. (Household interview #19) 
In summary, we can draw at least two important ways in which gender norms were affecting 
people’s choice to continue using ﬁrewood for cooking: 1) women were the assigned primary 
cooks, but they could not decide to switch fuels because they did not earn money; and 2) although 
most men did not cook, they made decisions regarding fuel choices. It was also evident that some 
women, once they started earning money, decided to introduce LPG, but they continued using 
ﬁrewood as well. Furthermore, in two cases, we found that men bought LPG when they started 
cooking. 
8.5.4 Sense of belonging 
All the study sites were single caste47villages, that is, one village belongs to one caste. As noted 
earlier in Section 8.4, two villages belonged to the OBC and one to an upper caste, but, irrespective 
of the caste differences, all households were reported to be classiﬁed as BPL. Additionally, there 
were no noticeable differences in cooking practices. In all the villages, we found a strong 
community feeling among the members of the villages. We call it a sense of belonging, which, 
according to Shove, Pantzar et al. (2012), gives people meaning to their actions and signiﬁes the 
importance of participating in social affairs. A study by Butler, Parkhill et al. (2014) highlights that 
an individual’s energy practices and choices are often connected with the practices and choices of 
other people. Along the same lines, McCabe and de Waal Malefyt (2015) note that cooking utilises 
                                                 
47 In Hinduism, caste is a structured hierarchy that divides Hindu into ﬁve categories based on the notions of 
purity and pollution Jodhka, S. S. (2015). Caste in contemporary India / Surinder S. Jodhka. New Delhi, New 
Delhi : Routledge. 
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knowledge from people and established practices. Likewise, in our study sites, we discovered that a 
sense of belonging to a community had inﬂuenced people’s cooking fuel choices. 
In every village, we noticed that families shared similar culture, norms, and knowledge. This 
explains perhaps why they valued being in their communities. Additionally, the following narrative 
was stated by a group of women in an FGD, which exhibits how much they valued living in their 
community: 
We all are relatives. It is mutual help in every aspect, especially in exchanging 
farm labour… If anyone falls sick within a close circle, people help each other… 
Relatives are important. Just to care for one another and help when needed. 
(Women FGD #2) 
In one interview (Household #8), the married couple emphasised how connected people were in 
their community and how they would feel living without the community. The couple explained that 
they had common beliefs, and they celebrated festivals together. According to them, relatives made 
them feel that they belonged to the community. Confirming their position, they said that they did 
not want their relatives to leave the village, and neither did they wish to do so. Additionally, for 
them leaving the village would be a possible option if their relatives decided to leave. 
The relationship between the use of ﬁrewood for cooking and the sense of belonging was revealed 
when the majority of participants cited the fact that most of their neighbours and relatives used 
firewood was the reason they used the same fuel. One respondent said: 
We live in a community and support each other. We ask for advice from our 
relatives and friends when we need help… A lot of my relatives and friends cook 
with ﬁrewood. It is a tradition. I do the same [cook with ﬁrewood]. (Household 
interview #24) 
Women participants noted that going to the forest was a sort of recreational activity for them. They 
said that they worked almost all day inside their houses, and going out into the forest was time away 
from a conﬁned space. Furthermore, they enjoyed the company of their fellow women who go 
together to fetch ﬁrewood. The following was a response made in an FGD with women. 
Women go to fetch ﬁrewood in a group. We like it that way. We spend time 
together and discuss our problems that we cannot discuss with our husbands. In 
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addition to this, when we go to the forest, our husbands never question us no 
matter how long it takes. (Women FGD #1) 
Furthermore, since LPG was new to many households, they reported being unaware of its operation. 
Category A households raised some safety concerns regarding the use of LPG, indicating their fear 
of LPG. In particular, households with children emphasised the likelihood that their kids might play 
with an LPG stove and be harmed or cause a ﬁre (see Household #7’s narrative below). 
Additionally, it was also noted that they were accustomed to cooking with ﬁrewood and considered 
food cooked with LPG to be unhealthy (see Women FGD #3’s narrative below). 
Children are there [in the house]. If the children play with it [LPG stove], it will 
cause harm to them. There are rats in the house as well. What if they cut the LPG 
pipe, the gas will leak and cause a ﬁre. (Household interview #7) 
We don’t have LPG because we are afraid of it. It also has health problems, and 
food cooked with LPG is not suitable for all. (Women FGD #3) 
In contrast to the safety issues raised by Category A households, nearly all of them confirmed that 
they would consider switching to LPG if the majority of their relatives and friends did. This 
demonstrates that people’s choices of cooking fuels are connected to and can inﬂuence each other’s 
cooking fuel decisions. This argument was further strengthened by Category B households. For 
some LPG owners, the urge to introduce LPG started when their close relatives adopted it; they felt 
a sort of shame for not having LPG. Even though their use of LPG was sporadic, these LPG owners 
adopted it to be part of their community of close relatives. 
Firewood is my primary cooking fuel… I bought LPG because my sister-in-law 
got it. If my in-laws come to my house and ﬁnd out that I do not have LPG, they 
will look down on us. (Household interview #17) 
We can draw two important ﬁndings from this section. First, the desire to be part of a community 
can have a signiﬁcant inﬂuence on people’s cooking fuel choices. In both user groups, Category A 
and Category B, it was evident that the fuel choices of their close relatives had played a role in 
making decisions regarding their own cooking fuels. Second, the use of LPG is not a well-
established practice and is unfamiliar to many families, resulting in the rejection of LPG. 
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8.6 Discussion 
The ﬁndings of this research clearly demonstrate how structural elements have inﬂuenced people’s 
choice of ﬁrewood as a cooking fuel. As illustrated on the left-hand side of Figure 8-8, four 
structural elements – cooking as sampradāyaṁ, traditional income-generating practices, gender 
norms, and a sense of belonging – were what swayed families to stick to ﬁrewood for cooking. 
These elements correspond to the characteristics of SRA, recursive actions and limitations to 
change, as listed in Table 8-2. 
 
Figure 8-8. Structural inﬂuences on cooking fuel choices, developed based on Figure 8-1. 
First, people believed that cooking with ﬁrewood was an established tradition, sampradāyaṁ, that 
their ancestors started and which should be continued. These kinds of belief gain validity and 
translate into people’s actions in the context where people share similar ethnic and cultural 
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backgrounds (Akintan, Jewitt et al. 2018). Since this belief was well established and commonly 
accepted, it led to the production of recursive actions that resulted in the perpetual use of ﬁrewood 
for cooking purpose across several generations. Additionally, people had formed habits of eating 
food cooked with ﬁrewood, which consequently increased their dependency on ﬁrewood. 
Second, cooking with ﬁrewood in the study area was not an activity that occurred in isolation. It 
was clustered around people’s traditional income-generating activities, which they had been 
following as sampradāyaṁ. Over time, people had developed competencies in relation to the 
income-generating activities that their ancestors had passed on to them. Such competencies were 
identiﬁed as a strong basis for recursively producing the same practices (Malakar, Greig et al. 
2018). Hence, insofar as most families required wood for several other purposes, giving up the use 
of ﬁrewood entirely was not an easy option for them. A similar ﬁnding was reported by Jagadish 
and Dwivedi (2018), who, in their study in India, highlighted the fact that using wood was 
inevitable because it was required for a wide range of other purposes, such as heating rooms during 
winter. This ﬁnding also echoes Shove (2003) argument, in that practices are interconnected and 
clustered around other practices, and the reproduction of one may cause the reproduction of the 
others.  
Third, it was evident that gender norms, as a limitation to change, have constrained families from 
making decisions to switch cooking fuels. In the study villages, women as the primary cooks and 
men as the primary breadwinners and decision-makers were ﬁrmly established social norms, 
transmitted from generation to generation as sampradāyaṁ. Our results substantiate that as a result 
of their lack of engagement in income generation and limited power to make household decisions, 
women were deprived of choosing cooking fuels. Additionally, we found that upgrading the 
cooking fuel was not a priority for men, partly because cooking was not their prime responsibility. 
Fourth, a sense of belonging to a particular group had played a significant role in the perpetuation of 
cooking with ﬁrewood. It manipulated people to recursively perform those practices that a majority 
of others pursued. Since the majority of their close relatives and friends were using ﬁrewood for 
cooking, Category A families continued using their old cooking fuel. Likewise, a study by Wang 
and Bailis (2015) found that a sense of belonging to a particular group constrained some families 
against giving up their traditional cooking fuels and stoves in India. Additionally, Malakar (2018) 
pointed out the role of peers and neighbours to be vital in cooking fuel transition. 
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As depicted on the right-hand side of Figure 8-8, this study found some elements that had 
significant roles in triggering the adoption of LPG. Due to the limited scope of the study, we could 
not explore these in detail. However, these ﬁndings deﬁnitely pave the way for future research to 
understand mechanisms that enable the adoption and sustained use of improved cooking fuels. 
We found a possible connection between the adoption of LPG and diversiﬁcation of income 
sources. In the study area, a few LPG owners had shifted their reliance from traditional income-
generating activities only to a mix of traditional and other off-farm and less forest-dependent 
activities. A plausible explanation is that these families may: 1) no longer needed to visit forests as 
frequently as others; and 2) have managed to decrease the demand for sticks for tomato cultivation. 
Therefore, as a consequence, their dependency on ﬁrewood may have decreased, opening up 
possibilities to introduce LPG in their kitchens. There were two examples where we found that 
altering gender norms had instigated the adoption of LPG. First, in some Category B families, it 
was reported that women generated incomes, unlike the other families where women only 
performed their traditionally assigned roles. This ﬁnding suggests that women’s power to make 
decisions on cooking fuels may have increased alongside their engagement in income generation, 
also argued by Pachauri and Rao (2013) and (Wickramasinghe 2011). Second, in two households, 
our study found that men, having for various reasons started cooking, had decided to adopt LPG. 
This ﬁnding brings up a topic for wider discussion and validation. That is, the likelihood that the 
uptake of improved and effcient cooking fuels would increase if men were assigned the role of 
primary cook. 
Another possible triggering factor for adopting LPG that we found in the study villages was the 
desire to be part of the community of close relatives, which could also be seen as a sense of 
belonging. That is, some households adopted LPG because their relatives, with whom they had 
close ties, adopted LPG ﬁrst. From this it may be implied that the former wanted to have equal 
status with the latter by introducing LPG. 
In their study, Wang and Bailis (2015) demonstrated that caste plays a role in people’s choices of 
cookstoves. According to them, households belonging to a lower caste had successfully adopted 
improved cookstoves as opposed to upper caste households. On the other hand, some studies, such 
as Herington, Lant et al. (2017), Jagadish and Dwivedi (2018), and Malakar (2018), have not 
discussed the inﬂuence of caste in cooking practices in India. Likewise, in our study, although the 
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caste of the villages varied, we could not determine a signiﬁcant role of caste in people’s cooking 
practices. However, we agreed that this was certainly an important area for future research. 
From the above discussion, it is clear that the elements inhibiting people from completely 
abandoning ﬁrewood as a cooking fuel overshadowed those elements that instigated the change. 
That is why: 1) Category A households outnumbered Category B; and 2) regardless of the adoption 
of LPG, Category B families continued to use ﬁrewood as the primary cooking fuel. 
Turning the discussion to policy implications of the research, there are at least three lessons that can 
be drawn. First, India, with the dNEP, demonstrates a firm intention to expand access to clean 
cooking fuels all over the country through increasing the supply of LPG (NITI Aayog 2017). As 
demonstrated in this study, although a supply-driven approach contributes to the availability of 
improved fuels, it may fail to ensure these fuels are adopted and their use sustained. The supply-
driven approach that the GoI is undertaking to provide access to LPG is highly commendable, but it 
may not succeed in replacing solid fuels entirely. 
Second, interventions whose aim is to decrease the use of solid fuels for cooking need to be coupled 
with other interventions that reduce the reliance on wood and forest products. It may be of equal 
importance to identify and promote viable unconventional income-generating alternatives, along 
with the introduction and promotion of alternative fuels and stoves. 
Third, the PMUY scheme offers subsidies to BPL women to procure a new LPG connection, which 
is a relevant and context-speciﬁc strategy. However, as was evident in the study sites, women have 
limited power to make decisions, and they may not be in a position to make a decision to introduce 
LPG. Schemes like PMUY may beneﬁt if they: 1) collaborate with schemes/interventions that 
provide opportunities for women to generate incomes, because, as this research exempliﬁed that the 
likelihood of women making cooking fuel decisions could increase once they started earning 
money; and 2) develop mechanisms to supply LPG in groups, because our study suggests that the 
uptake of LPG is likely to expand if a majority of families adopt it. 
8.7 Conclusion 
Rural households in many developing countries primarily cook with solid fuels, and its use is 
persisting across temporal and spatial scales. We duly acknowledge that the availability and 
affordability of improved fuels does contribute to the adoption and sustained use of these modern 
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alternatives, but our exploration in this study goes beyond affordability and availability. In this 
research, we investigated the role played by social systems in the perpetuation of the use of solid 
cooking fuels, with a particular focus on rural India. 
The results suggest that people’s choice of ﬁrewood as the primary cooking fuel is intertwined with 
structural elements, such as established beliefs, norms, and traditions. In the study sites, we found 
that these factors profoundly dominated household decisions to continue the use of ﬁrewood despite 
the availability and the adoption of LPG. Firewood was the primary cooking fuel not only to those 
households that did not have LPG, but also to those that already had introduced it. Families could 
not entirely reject ﬁrewood because: 1) cooking with it was an established tradition; 2) the use of it 
was associated with their traditional income-generating practices; 3) established gender norms 
prevented families from deciding against substituting ﬁrewood; and 4) a majority of their close 
relatives used the same cooking fuel. 
This study found certain elements have played roles in instigating the adoption of LPG; they are a 
sense of belonging, altering gender norms, and diversiﬁcation of income sources. Although it is 
important to understand what inﬂuences the changes in cooking practices, and what enables families 
to navigate beyond established traditions, such as sampradāyaṁ, we could not substantially pursue 
this pathway because it was not the aim of the study. Additionally, unlike studies that have 
documented the inﬂuence of caste on cooking fuel choice, our studies did not ﬁnd a strong 
connection, and this is certainly a vital area for future research. However, a core ﬁnding of this 
study was that, regardless of the availability and the adoption of LPG, people continued using 
ﬁrewood as the primary cooking fuel, and our study suggests that social structure has certainly 
played a dominant role.  
In light of these ﬁndings, this chapter draws three key policy lessons. First, a supply-driven 
approach that only focuses on increasing access to improved fuels may not succeed in the adoption 
and long-term use of these fuels. Second, interventions targeted at reducing the use of solid fuels 
should not be stand-alone. Third, empowering women through their engagement in income 
generation may help households to switch to improved fuels. 
Note that the above list of structural elements may not be exhaustive. The results of this paper are 
based on three rural Indian villages, hence they may not be entirely applicable to all Indian villages. 
However, the approach and methods applied in this study can be helpful for uncovering the 
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underlying structural inﬂuences in cooking practices, not only in India but in other developing 
countries that share similar socio-cultural contexts. 
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9 Discussion and conclusion 
The objective of this chapter is to discuss the principal findings of this thesis. In so doing, it 
examines the appropriateness of the theories underpinning this research and draws some lessons. It 
also summarises the findings, in accordance with the overall aim and objectives of the thesis. 
Although this study succeeded in answering the questions it set out to address, there are areas where 
future work would be beneficial for scholarship on energy poverty, and these are also discussed in 
this chapter. Before its conclusion, this chapter sheds some light on how India’s policies to alleviate 
energy poverty might benefit from this thesis, by identifying some policy recommendations.  
9.1 Reflection on the theoretical framework 
As described in Chapter 3, this research developed a theoretical framework prior to undertaking the 
fieldwork. The framework conceptualised what effects solid cooking fuels have on people’s well-
being and theorised the reasons behind people’s perpetual reliance on those fuels, by integrating the 
Capability Approach (CA) (Sen 1992, Sen 2001) and Structuration Theory (Giddens 1979, Giddens 
1984). The novelty of the framework was in its integration of these two prominent theories. The CA 
is known for its normative approach for assessing people’s well-being, which it does with the help 
of its two core concepts, capabilities and functionings (Robeyns 2006). Through a CA lens, the 
framework postulated that cooking with solid fuels is a critical constraint to people’s capabilities, 
restricting them from pursuing valued functionings, with consequent repercussions on well-being. It 
further postulated solid fuel-based cooking to be a social product, underpinned by social processes, 
norms, and traditions, and not just a result of technological unavailability and/or unreliable supply 
and/or unaffordability. Since the framework was developed to provide overall guidance to the 
research, including data collection and analysis, it is important to reflect on how applicable the 
framework was in unpacking the perpetuation of cooking practices in rural India and what 
improvements could be made to strengthen its groundings and foster its wider applicability. The 
following three lessons were drawn from reflecting on the framework.  
Lesson 1: Combining two theories in order to discover new insights 
A core reason for combining the two theories was that they have complementing elements. It was 
argued that the CA helps us understand how energy sources contribute to expand or limit 
opportunities to achieving a flourishing life. Even though the CA acknowledges the role of social 
structure as both an enabler and a barrier to such opportunities, it does little to explain the 
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constitution of social structure and its production and reproduction over time and scale (Sayer 
2012). Structuration Theory, on the other hand, explains the duality of social structure, that is, its 
conservative and transformative roles, and the resulting effects on social practices and people’s 
choices and opportunities in a given context (Giddens 1984).  
This conceptualisation of assessing energy sources and services against their contribution in 
expanding or limiting people’s capabilities and the role of social structure in influencing people’s 
choice of energy sources and services provided an important platform to unpack the complexity of 
energy poverty in India. As argued in Chapter 3, this concept was a departure from conventional 
technological and economic theories that place emphasis on either the supply of technologies or 
financial instruments, or a combination of the two, in order to ameliorate energy poverty. Moreover, 
combining the two theories not only presented an avenue for moving beyond technological and 
financial interventions, it also opened up the different dimensions – for academic discussion and 
policy considerations – that exist in society, such as socially institutionalised traditions (Chapter 8) 
and unequal gender power dynamics (Chapter 7), which play a major role in influencing people 
making energy choice decisions. 
Lesson 2: Exploring the relationship between modern cooking fuels and capabilities 
The framework offered a position that connected cooking with solid fuels and limitations to 
achieving essential capabilities. More specifically, a strong argument surfacing from the framework 
was that solid fuel-based cooking deprives the users of capabilities, thereby deteriorating their well-
being. It suggested not to look at the energy poverty problem from solely a sector-specific 
perspective, such as health or household economics; the problem has a much wider and deeper 
presence in society beyond sectorial boundaries. This conceptualisation was extremely helpful for 
this thesis to shift its research focus from merely improving access to modern cooking fuels as a 
way of addressing energy poverty to fostering capabilities through the utilisation of reliable, 
affordable, and safe energy sources, as argued by Day, Walker et al. (2016). Additionally, it 
presented an opportunity to deeply investigate firmly established social arrangements and their 
association with people’s choices and energy sources.  
While applying the framework, it became apparent that as important as it was to highlight the 
constraints on capabilities due to cooking with solid fuels, it was equally important to seek 
connections between modern energy sources and the expansion of the users’ capabilities. Only then 
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was a juxtaposition possible between traditional and modern energy sources and their resulting 
effects on capabilities in order to better position the study’s arguments. Realising this, Chapter 6 
evaluated the role of electricity (modern energy) on expanding people’s capabilities. Likewise, 
Chapter 7 documented the findings related to both constraints and enablement of capabilities. It not 
only illustrated the way in which traditional cooking practices have constrained people’s (mainly 
women’s) freedom to pursue what they value, but also showcased how a transition to modern 
cooking fuels can present options and opportunities for achieving well-being.  
Lesson 3: Focusing on both the barriers and enablers to cooking fuel transition 
A crucial premise of the theoretical framework was to offer pathways to investigate reasons for the 
perpetuation of solid cooking fuels. In so doing, it applied the dichotomy of human agency, that is, 
Structurally Transformative Agency (STA) and Structurally Reproductive Agency (SRA), offered 
by Hays (1994). The former enables the transformation of social structure and the latter perpetuates 
it. Relying on the key characteristics of SRA, the framework listed “recursive actions” and 
“limitation to perform new actions” as the underpinning factors behind the perpetuation (Table 3-1). 
The framework focused on the reproduction of social practices and elaborated very little on the way 
in which social practices transform (Figure 3-5, Figure 3-6, and Figure 3-7).  
During data collection, we learned a valuable lesson, in that a total separation between the 
reproduction and transformation of social practices was not entirely practical. In the study villages, 
people had adopted modern cooking fuels, but had not entirely abandoned their traditional fuels, 
thereby indicating that they did not necessarily reject their traditional cooking fuels once they had 
adopted improved alternatives. Therefore, it was certainly a valid framing to research what might 
inhibit people from entirely rejecting their old fuels rather than why there was no adoption of 
improved cooking fuels. However, during data collection, it came to light that in order to 
understand a complete cooking fuel transition, it was just as important to uncover the reasons for 
the adoption of modern cooking fuels, as it was to uncover the reasons for resisting the rejection of 
traditional fuels. For this reason, regardless of the theoretical framework’s limited focus on the role 
of social structure on the adoption of improved fuels, Chapter 8 briefly discussed what motivated 
the adoption of LPG in the study villages. 
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Updated framework 
Figure 9-1 illustrates the updated framework, which reflects the above-mentioned lessons and the 
findings of the study. It shows the underlying theories as well as the subsequent findings generated 
from applying these theories. The left-hand side of the diagram shows cooking with firewood, its 
associated structural elements, and the resulting effects on capabilities of the users. The study found 
that sampradāyaṁ, institutionalised traditions (Section 8.5.1), traditional income-generating 
practices (Section 8.5.2), gender norms (Section 8.5.3), and a sense of belonging (Section 8.5.4), 
reinforced by the characteristics of SRA (Table 8-2), played key roles in perpetuating the use of 
solid cooking fuels (Chapter 8). In relation to people’s well-being and cooking with firewood, this 
thesis demonstrates that cooking with firewood relied on unequally shared benefits and burdens 
(Section 7.4.1), limited opportunity for economic contribution (Section 7.4.2), and constrained 
choices for recreational activities (Section 7.4.3), thereby limiting people’s freedom to achieve 
crucial capabilities (Chapter 7). 
The right-hand side of the framework links cooking with LPG and its associated structural elements 
with capabilities. The study illustrated that diversification of income sources (Section 8.5.2), a shift 
in gender norms (Section 8.5.3), and a sense of belonging (Section 8.5.4) played an important role 
in making fuel-switching decisions and ultimately contributed to transforming the social structure 
(Chapter 8). The dashed lines show that relations were not strongly confirmed, requiring further 
conceptualisation and empirical evidence (Section 8.6). The study also confirmed that capability 
poverty can be alleviated by successfully transitioning, that is, completely substituting traditional 
fuels with modern cooking fuels (Chapter 7). The opportunities to expand capabilities documented 
in this thesis are reduced inequalities (Section 7.4.1), economic freedom (Section 7.4.2), and 
increased leisure activities (Section 7.4.3).  
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Figure 9-1. Agency–structure interaction, its influences on people’s choices of cooking fuels and resulting effects on capabilities.
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9.2 Addressing the research objectives 
This thesis undertook to research the energy poverty problem in India. Not only has the problem 
persisted temporally but it is also widespread spatially in the country, refer to Figure 2-4, Figure 
2-5, and Figure 2-6 in Chapter 2. Regardless of the country’s achievement in expanding 
electrification, a successful transition towards modern cooking fuels remains a distant aspiration for 
much of India (IEA 2017). According to Figure 2-4, there will be 580 million people without access 
to clean cooking fuels in India by 2030, based on the “business as usual” (BAU) projection by the 
IEA (2017). It is worth noting that the year 2030 is the end of the operational period of the 
Sustainable Development Goals (SDGs). Despite the well-documented harm that cooking with solid 
fuels has on health (Dutta and Banerjee 2014), society (Practical Action 2014), and the environment 
(Masud, Sharan et al. 2007), the use of such fuels perpetuates. Existing literature, albeit only a 
handful, has already documented that, irrespective of the availability and affordability of modern 
energy technologies, people might not completely relinquish their old energy sources owing to 
various social and cultural factors (e.g. Masera, Saatkamp et al. 2000, Joon, Chandra et al. 2009).  
A content analysis of academic publications related to cooking fuels in India published prior to 
2014 revealed their main focus to be on economic factors associated with cooking, health risks due 
to indoor air pollution (IAP), and cooking technologies (Section 2.4). Research studies targeted at 
understanding the process of cooking fuel transition through a social science lens were few and far 
between. Therefore, by studying the underlying social constructs of energy poverty beyond 
technological and economic interventions, this thesis has opened up a new pathway for unravelling 
the energy poverty problem and uncovering ways to alleviate it. Three research objectives were set 
in this thesis; the following are the key findings for each objective. 
Research objective 1: Understand the links between people’s livelihood practices and 
household decisions and energy sources and services. 
This objective was set to uncover connections between the energy-poor’s livelihood practices, 
energy sources, and services, and the way in which energy choice decisions are positioned in the 
overall household decision-making context (Chapter 5). To achieve this objective, first, an 
exploration was undertaken of the prevailing livelihood options and the status of modern energy 
access in the study district and villages. Second, a case study was carried out in one study village to 
unpack household decisions in relation to energy sources (refer to Section 5.6). This research 
objective provided the contextual background of the study sites, which played a vital part in 
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unravelling the subsequent research objectives. The key findings of this objective are discussed 
below. 
Key finding 1: Women are in an economically vulnerable position. 
Various studies have demonstrated a causal link between women’s weaker economic contribution 
and their circumscribed decision-making power (Parikh 2011, Pachauri and Rao 2013). In the study 
district, according to the Census of 2011, women has a weaker position compared to men with 
regard to both education and economic engagement (Census of India 2011). There were fewer 
literate women than men in Chittoor. Echoing this figure, there were fewer women involved in 
income-generating activities than men, meaning more women than men were non-workers, a term 
used in the Census to represent those who are not economically active. Among the working-women 
population, most worked in farms as agricultural labourers, earning subsistence wages. The 
situation of women in the study villages was typical of women in the district. Women were mostly 
confined to their houses doing domestic chores and taking care of their children, with no or minimal 
contribution to their household economy. This finding was particularly important for this thesis to 
explore how the economically vulnerable position of women has played out in choosing fuels for 
cooking, especially when women were the socially assigned primary cooks.  
Key finding 2: Electricity is for lighting and running appliances not for cooking. 
All the study villages were electrified. Electricity was mainly used for lighting (both households 
and streets), and running electrical appliances such as TVs, mobile phones and radios (Section 5.3). 
In fact, almost all households had one or more of these appliances. A substantial contribution of 
electricity to the household economy was noted in the case of irrigation, as was evident in some 
other studies – Bridge, Adhikari et al. (2016), for example. Because of the upfront costs, few 
households had managed to install bore wells and electric water pumps to irrigate their agriculture 
fields. Those households with individual irrigation facilities reported increased agricultural 
productivity, and, as a consequence, income. Apart from the use of electricity for irrigation, it did 
not noticeably contribute to any other income sources, thereby raising a valid concern that access to 
electricity may not directly translate to improved income for all those whose houses were 
electrified. 
In relation to cooking, despite having achieved universal access to electricity more than a decade 
earlier, significantly few households had introduced electric cookers (note that they were only for 
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cooking rice, not for preparing all dishes). Their use, nonetheless, was extremely rare. No single 
household in the study areas was found to be using electricity alone for cooking. 
Key finding 3: Changes in livelihood options influenced changes in staple food, cooking oils, and 
pots. 
People’s energy choices can be influenced by their livelihood options (Jagadish and Dwivedi 2018). 
Study participants reported having made some changes in their traditional ways of cooking in the 
study villages (Section 5.4). They had switched their staple food from traditional grains, such as 
maize and millet, to rice, their cooking oils from castor to refined oils such as mustard and palm, 
and their traditional earthen cooking pots to aluminium and/or steel vessels. These changes were 
constant in all the study villages. The major reason offered for these changes was related to changes 
in livelihood options. Due to prolonged drought, the villages were unable to cultivate crops, thereby 
changing people’s livelihood options. When the government supplied rice and refined oil as a long-
term relief package, it shifted the market system and the eating habits of the villagers. Because rice 
does not cook well in earthen vessels, the introduction of rice and oil had an influence on cooking 
pots, and people adopted modern utensils. However, regardless of changes in food, oil, and pots, 
two cooking practices remained constant. First, firewood persisted as the primary cooking fuel, and 
second, women persisted as the primary cooks. 
Key finding 4: The availability of LPG, its affordability, and the reliability of its supply cannot be 
considered as principal factors for making fuel choice decisions. 
In all the villages, the adoption of LPG by some families demonstrated the availability of modern 
cooking fuels. The nearby markets were accessible by roads, where government-authorised LPG 
distributors existed. LPG owners also reported that the supply of the fuel was not erratic. No 
household reported having to wait for more than a week to get their LPG bottles refilled. One 
possible explanation behind the (somewhat) regular supply of LPG is the low number of LPG 
adopters. Since there was not a significantly large number of LPG adopters in the villages, the LPG 
distributors might not have felt undue supply pressure, and, as a result, there was no reporting of 
frequent cases of irregular supply of LPG. It was, however, confirmed that both the availability and 
reliability of LPG were not such big issues in the villages. 
A comparison of both the upfront and running costs between TVs and LPG indicated that despite 
the higher cost of TVs relative to LPG, most households owned a TV. This finding suggests that 
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decisions at the household level for switching fuels depended not only on affordability, but also on 
a household’s internal and external contexts, such as social status, awareness of technology, and 
safety issues. This finding corroborates the argument made by Banerjee and Duflo (2011) that the 
poor often make choices that may not (rationally) add up, because they lack critical information. In 
this study, people lacked any information regarding the safety of LPG. Additionally, Thaler and 
Sunstein (2008) pointed out that people make biased decisions because of their status, beliefs, and 
limited knowledge, and this was in line with the findings of this study. These contexts essentially 
come into play while making all decisions at the household level, hence they are to be understood to 
expedite a successful fuel transition.  
Research objective 2: Understand how the energy-poor’s capabilities are influenced by their 
choice of energy sources. 
By establishing this objective, the thesis attempted to take a step forward in understanding the role 
energy plays in shaping people’s well-being. The existing energy poverty scholarship is brimming 
with studies that perform sector-specific assessments, a case in point being cooking fuels and health 
risks (e.g. Perez-Padilla, Schilmann et al. 2010, Alim, Sarker et al. 2014). Measuring well-being 
however, goes beyond sectorial boundaries, because it lays out a pathway that takes into account 
people’s overall achievements regarding what they value doing and being, not merely their sector-
specific accomplishments. To achieve this objective, this thesis evaluated the role of electricity in 
improving people’s quality of life (Chapter 6) and the relationship between people’s choices of 
cooking fuels and their well-being (Chapter 7). The key findings of both evaluations are presented 
below.  
Key finding 1: Electricity contributes to improved security, agricultural productivity, and leisure 
activities. 
Measuring the benefits of electricity against the quantity of its consumption is less important if the 
focus is to assess its contribution to people’s capabilities (Day, Walker et al. 2016, Arnaiz, 
Cochrane et al. 2018, Cole 2018). This study demonstrated that electricity is not an end in itself but 
a means to realise associated capabilities (Chapter 6). While evaluating the role of rural 
electrification in the study villages, the study found that electricity had enabled families to perform 
things that they were deprived of in the absence of electricity. In addition to increased agricultural 
productivity by enabling irrigation facilities using groundwater (Section 6.4.3), electricity had 
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contributed to improved personal security (Section 6.4.1), especially for women’s mobility after 
dark, and allowed people to partake in recreational activities (Section 6.4.2), including watching 
TV. Furthermore, although only a handful of families owned and used electric rice cookers, the use 
of rice cookers, nonetheless, created an opportunity for them to avoid cooking with firewood 
(Section 6.4.4), a harmful practice that was extensively prevalent in the villages. 
Furthermore, this finding reinforced the concept, argued by scholars such as Robeyns (2006), Alkire 
(2002) and Sovacool, Sidortsov et al. (2014), that people’s well-being should not be measured 
against how much they have consumed or what commodities they have access to. Irrespective of a 
low level of electricity consumption, families in the villages had been exposed to opportunities and 
capabilities to pursue a valued life. 
Key finding 2: An equal distribution of the benefits of electricity is circumscribed by recognising 
electricity as an end rather than a means. 
An unequal distribution of electricity access has been exemplified by various studies in India (e.g. 
IEA 2015, Sadath and Acharya 2017). However, only a few studies, this study included, have 
explored the way in which the benefits of electricity have been distributed among electrified 
households (e.g. Arnaiz, Cochrane et al. 2018, Cole 2018). In the study villages, the benefits that 
electricity access has on people to improve their capabilities were evident. On the downside, these 
benefits were not accessible to every household. Not all households were able to expand their 
recreational opportunities, because not all of them owned a TV. Likewise, regardless of the 
possibility to extract groundwater for irrigation, only few households owned electric pumps. 
Additionally, not every household was able to use electric rice cookers, and those who used them 
were not in a position to use them as frequently as they would have liked. Hence, although 
electricity was accessible to all households, the ability to convert this access into capabilities was 
hugely undermined, for example by personal, social, political, and environmental factors. 
A central argument of this finding is that providing access to electricity should not be the end of 
intervention. It is, of course, the end of intervention if the objective is just to extend the physical 
presence of electricity. What this finding highlights is that the emphasis should not only be to 
increase the number of electrified households, but also to create opportunities for these households 
so that they can achieve what they value most through the use of electricity.  
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Key finding 3: Cooking with solid fuels is a result of inequalities and injustices that result in 
capability deprivations. 
There is value in examining cooking with solid fuels through a Capability Approach (CA) lens 
because the normative perspective of the CA enables us to unravel people’s well-being and its 
contributing factors (Day, Walker et al. 2016). However, it would be oversimplifying things to say 
that cooking with solid fuels has a negative effect on people’s well-being. This study documented 
that solid fuel-based cooking practices depend on the unequal sharing of benefits and burdens 
among members of households (Section 7.4.1), between husbands and wives in particular. In order 
to meet their family’s demand to have food cooked with firewood, women are jeopardising their 
capability of living a healthy life. Similarly, not only are women alienated from making economic 
contributions to their family, but they are also missing out on opportunities to partake in 
recreational activities (Section 7.4.3), because they spend so much time cooking and performing its 
associated tasks, leaving hardly any room for engaging in income generation and leisure activities. 
This finding demonstrates that cooking with solid fuels is not only an outcome of the inaccessibility 
of modern cooking fuels, but also a result of inequalities and injustices embedded in a firmly 
established social structure.  
Key finding 4: Cooking fuel transition can help in overcoming capability deprivations.  
Although existing studies emphasise that the use of modern cooking fuels presents health benefits 
to the users (Kojima 2011, Rosenthal, Quinn et al. 2018), there are few studies exploring how their 
use translates into real capabilities. This study documented that transitioning to modern cooking 
fuels has the potential to expand crucial capabilities (Chapter 7). The use of LPG was not extensive 
in the study villages, but those who used it reported benefits that had greater positive implications 
on their well-being. Unlike cooking with solid fuels, LPG enabled quicker cooking, opening up 
opportunities to engage in income generation. As a consequence, women were able to escape their 
economic vulnerability. The improved economical position of women had improved their power to 
make household decisions. Importantly, the use of LPG reduced women’s drudgery and negative 
impacts on their health. Well-being cannot be achieved with circumscribed decision-making power 
and poor health. 
Regardless of the positive effects of modern cooking fuels on women’ well-being, a central concern 
raised in this thesis is that this situation does not represent all women in the study area for two 
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reasons. First, not all women had LPG stoves. Second, although some women owned LPG stoves, 
they were unable to use them to prepare all meals because of their limited decision-making 
authority. Therefore, this finding strongly argues in favour of not only enabling households to 
switch to modern cooking fuels, but also to sustain their use so that the resulting capabilities can be 
fully realised. 
Research objective 3: Understand the role that social structure has on persistent energy 
poverty and find out ways to break the energy poverty cycle. 
Underpinned by the worldview that conceptualises energy is for undertaking services, and that these 
services are influenced by social contexts (Shove, Pantzar et al. 2012, Walker 2014), this research 
objective was intended for unravelling those elements of social structure and mechanisms that come 
into play in a household’s energy choice decisions (Chapter 3). To reiterate and reemphasise, this 
thesis departs from the realm of studies that focus principally on economic and technological factors 
for the uptake and sustained use of modern energy carriers. It asked why there was resistance in 
rejecting solid cooking fuels irrespective of the availability and adoption of modern cooking fuels. 
The key findings are below. 
Key finding 1: Use of solid cooking fuels persisted despite the adoption of modern alternatives. 
The study villages comprised two types of cooking fuel users. First, those who cook only with 
firewood, and second, those who stacked LPG with firewood. The first type of fuel users 
outnumbered the latter. The increased uptake of LPG, although slow, was a positive change; 
households had begun to adopt a modern cooking fuel that had the capacity to improve their well-
being. However, it would not be fair to conclude that they had escaped the energy poverty cycle, 
since their primary fuel was still firewood, not LPG. As a result, they had not totally overcome the 
problems that living with energy poverty presents. The adoption of LPG, therefore, does not equate 
to the alleviation of energy poverty. Households, despite introducing a modern and improved 
alternative fuel, were reluctant to abandon their old fuel. It was evident that some households had 
made the decision to purchase LPG but decided against using it, resulting in unopened LPG stoves 
in their store rooms. Similar to findings of studies by Cheng and Urpelainen (2014) and Masera, 
Saatkamp et al. (2000), this study shows that solid fuels persisted regardless of the adoption of 
improved alternatives.  
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Key finding 2: People’s choice of cooking fuels is intertwined firmly with established social 
norms and traditions. 
The findings of this study suggest that people’s choice of cooking fuels is not a stand-alone 
decision. This corroborates arguments presented by studies such as Herington, Lant et al. (2017) 
and Akintan, Jewitt et al. (2018) that claim cooking fuel choice is connected to other choices made 
in day-to-day life (Malakar 2018). A case in point is choice of income sources. This thesis 
demonstrated how people’s income sources, both directly and indirectly, helped create inertia 
against switching cooking fuels (Section 8.5.2). Households in the study villages relied on forests 
not only for cooking fuel but also for a range of purposes, including income generation, which 
affected people’s decisions to completely abandon firewood. What is more, for them, cooking with 
solid fuels was considered an established tradition passed onto them by their ancestors, and 
rejecting such tradition showed disrespect. Additionally, women were the primary cooks and men 
were socially assigned as the breadwinners and were responsible for making most household 
decisions, including the choice of cooking fuels (Section 8.5.3). This mismatch, caused by cultural 
norms, also played in favour of the continued use of solid cooking fuels. Furthermore, the feeling of 
belonging to a community was an influence against the transition to modern cooking fuels. These 
beliefs, traditions, and cultural norms have created a vicious cycle of energy poverty, making it hard 
for solid fuel users to break away and completely transform their cooking practices. 
Key finding 3: Altering structural elements triggers transitioning to modern cooking fuels. 
Even though the use of LPG was sporadic and its adoption patchy, it was intriguing to unpack what 
had led LPG adopters to take this step. This thesis reported that changes in structural elements 
triggered the uptake of LPG. In the households that had adopted LPG, women had started to 
generate income, breaking their socially assigned role as homemakers. Contributing financially put 
them in a position to be able to choose their cooking fuels, although not completely independent 
from the interference of their husbands, hence they introduced LPG (Section 8.5.3). If men, for 
various reasons, were responsible for cooking, they made the decision to use LPG (Section 8.5.3). 
Moving beyond traditional income sources also helped some families to reduce their reliance on 
forests, decreasing their forest visits and firewood collection as a result (Section 8.5.2). What is 
more, those who had managed to adopt LPG influenced their close relatives to do the same in some 
circumstances, with these relatives following the same path for fear of isolating themselves (Section 
8.5.4). 
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Key finding 4: A supply-driven approach only solves a small section of the energy poverty 
problem. 
Undoubtedly, the extension of infrastructure and supply of modern cooking fuels are critical for 
achieving the adoption and sustained use of modern cooking fuels (Smith 2017). In the study 
villages, it was evident that LPG was available, thereby demonstrating that the aim to supply the 
fuel had been met. One important finding was that the supply of modern cooking fuels was not 
enough to alleviate energy poverty. Cooking with solid fuels persisted irrespective of the successful 
supply of modern cooking fuels, necessary infrastructures, and markets. This thesis shows that the 
supply of LPG may have facilitated its adoption, but it has not succeeded in replacing firewood. A 
central objective related to energy poverty is to replace harmful cooking fuels completely so that 
their negative impacts can be entirely avoided (Gaye 2007, Guruswamy 2011). It is thus a 
noteworthy argument that the supply of modern cooking fuels is important, but it only helps to 
solve one problem out of many. As discussed in the previous key findings, a successful transition to 
modern cooking fuels relies on factors that are beyond their mere supply. Therefore, to meet the 
goal of energy poverty alleviation, a comprehensive approach is essential that is designed 
considering social, cultural, economic, technological, and political contexts. 
By researching social constructs of energy poverty and the resulting capability deprivations, this 
thesis makes a significant contribution to the energy poverty scholarship because it demonstrates a 
departure from mainstream literature. To further emphasise, the key findings discussed above do 
not only have academic importance but also demonstrate policy implications that are useful in many 
ways for India to attain the goal of energy poverty alleviation.  
9.3 Policy recommendations 
In Chapter 2, Section 2.4, this thesis examined India’s key policies targeted at alleviating energy 
poverty. The National Electrification Policy (NEP) of 2005 (Ministry of Power 2005), Rural 
Electrification Policy (REF) of 2006 (Ministry of Power 2006), draft National Energy Policy 
(dNEP) of 2017 (NITI Aayog 2017), Direct Benefits Transfer for LPG (DBTL) (Ministry of 
Petroleum and Natural Gas n.d.), and GiveItUp Policy of 2015 (Ministry of Petroleum and Natural 
Gas 2015) were the policies considered for this examination. This analysis suggested that there is an 
imbalance of priorities between access to electricity and modern cooking fuels. That is, the 
Government of India (GoI) seems to have placed higher priority on electrification than expediting 
access to modern cooking fuels. Additionally, this analysis emphasised the policies’ preference of 
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top-down mechanisms for increasing modern cooking fuel access through implementing subsidy-
focused and market-based initiatives. From the fieldwork, this thesis found gaps that have policy 
implications concerning the alleviation of energy poverty. The following are key policy 
recommendations for India, whose development was based on both the policy analysis and the 
fieldwork. 
Policy recommendation 1: Reconsidering the definition of an electrified village. 
According to the REP, a village is seen as electrified if at least 10 percent of its households have 
electricity connections. To put this into perspective, if only 10 households from a village of 100 
households is electrified, the entire village is considered to be an electrified village. This thesis 
demonstrated the way in which electricity helps people improve their well-being, hence, as in 
studies by Dugoua, Liu et al. (2017) and Palit and Bandyopadhyay (2017), it argues that the focus 
of the GoI should not be to declare how many villages of the country are electrified. Such a focus 
indicates that the GoI’s primary intention is simply to extend physical infrastructure (Dugoua, Liu 
et al. 2017), regardless of the quality of the electricity supply. Instead, the objective should be to 
electrify all households, because access to electricity, as demonstrated in this study, is a means to 
advance the standard of living, but is not an end in itself. Furthermore, this study recommends the 
REP to develop policy interventions that not only aim to extend electricity access but also to enable 
households to transform electricity access into valuable capabilities. 
Policy recommendation 2: Placing emphasis on universalising modern cooking fuels. 
The goal of energy poverty alleviation will be met only when every household in India has access to 
both electricity and modern cooking fuels (IEA 2015). The electrification rate of the country is 
much faster that the rate of modern cooking fuel access (Figure 2-4) (IEA 2017). Therefore, this 
thesis recommends that the GoI emphasise providing universal access to modern cooking fuels as 
much as it emphasises electricity for all. Both the NEP and REP do not recognise electricity as a 
cooking fuel, and, as a result, the GoI doesn’t appear to have designed and implemented any 
significant interventions. However, the dNEP, launched in 2017, does identify the possibility of 
using electricity for cooking. But how the dNEP develops its interventions is yet to be seen. Since 
power for all seems to be happening sooner rather than later, it is vital for the GoI to highlight the 
use of electricity for cooking, which will certainly assist the government’s goal to alleviate energy 
poverty from the country. 
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Policy recommendation 3: Shifting focus from merely providing access to improving well-being 
A large gap identified in the policy analysis was the policies’ focus on a top-down approach, which 
echoes previous studies, such as Palit and Bandyopadhyay (2016) and Palit and Bandyopadhyay 
(2017). This thesis has thoroughly demonstrated that the supply of modern energy represents only 
one requirement for the alleviation of energy poverty. The approaches that the DBTL and GiveItUp 
policies have taken may have increased the adoption of LPG, but the adoption of modern cooking 
fuels does  not equate to replacement of solid cooking fuels (Smith and Sagar 2014), which this 
study has clearly demonstrated. The alleviation of energy poverty demands a complete end to the 
use of solid fuels for cooking, and only then can the objective of improving people’s well-being be 
achieved. Therefore, for a complete substitution of solid cooking fuels, policies need to shift focus 
to a bottom-up approach that informs on structural resistances, which are inhibiting people from 
entirely abandoning their traditional fuels.  
Policy recommendation 4: Developing context-based interventions for replacing solid cooking 
fuels. 
Adopting a bottom-up approach provides opportunities for developing context-based interventions 
(Balachandra 2011), which this thesis claims to be a critical pathway for addressing energy poverty. 
This study highlighted that social systems have a huge influence on people’s choice of energy 
sources, and can differ from one community to another. It therefore suggests developing 
interventions that reflect those underlying social contexts and systems. Based on the findings of this 
study, three recommendations are crucial for Indian policies.  
First, reducing the use of solid cooking fuels cannot be achieved with stand-alone interventions. 
Cooking with solid fuels is connected with multiple practices, hence the attempt to switch cooking 
fuels can affect other practices. For example, the use of firewood is connected to people’s 
livelihoods. Recommended, therefore, is the promotion of unconventional options that reduce the 
reliance on forests for income generation, along with the introduction of alternative cooking fuels. 
Second, since women are the socially assigned primary cooks in India, it is vital to strengthen their 
decision-making power at the household level. It is evident that women’s engagement in income 
generation has helped them to make fuel choice decisions. Hence, this study recommends policies 
to design income generation interventions that engage women and facilitate the uptake and 
sustained use of modern cooking fuels.  
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Third, the PMUY scheme facilitates the distribution of LPG to individual households (NITI Aayog 
2017). This study found that LPG uptake may increase if it is distributed to groups of households. It 
therefore recommends to develop an LPG distribution system that promotes a group approach rather 
than individual. 
9.4 Future research 
There are at least three avenues that can be pursued for future research. 
1. Conceptualisation of the cooking fuel transformation process. 
This thesis has expanded the understanding of energy poverty by focusing not only on the 
impediments of energy transition but also on the way in which these impediments produce and 
reproduce over time and scale. Using a Practice lens, it conceptualised a theoretical framework to 
unravel what holds back people from entirely abandoning solid cooking fuels regardless of the 
availability and affordability of modern alternatives. Two important lessons discussed in Section 9.1 
are that this thesis places little emphasis on what enables transformation (refer to lesson 2 and 3). 
Although the findings of this study demonstrated what triggered the adoption of modern cooking 
fuels and how its use has played a role in improving people’s well-being, there remains a need to 
conceptualise theories underpinning the transformation. To put it simply, Chapter 3 conceptualised 
the reproduction of traditional cooking practices but not the transformation. Therefore, 
conceptualising cooking fuel transformation processes and mechanisms could be an appealing area 
for future research. This will not only strengthen the existing framework but also increase its 
chances of replicability across developing countries. 
2. Replication of the study’s theoretical framework. 
Despite its potential to significantly benefit energy research scholarship, the study of social 
dimensions of energy poverty has been extremely undervalued (Sovacool 2014, Stern 2014). This 
thesis contributes to the niche of research that studies energy poverty through a social lens (refer to 
Chapter 1, Section 1.3). Importantly, it shifts the focus from the dominant realm of technology and 
economic scholarship to social systems and their underlying influences on the persistence of energy 
poverty (Shove and Walker 2014, Herington, Lant et al. 2017). This study has demonstrated the 
way in which underlying social norms, traditions, and beliefs play out in impeding a successful 
rejection of solid fuels in a limited number of villages. Although the findings are significant, the 
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question of the study’s representativeness remain unanswered. The next step, therefore, could be to 
apply the framework as a base model into different parts of India and other developing countries 
that face energy poverty. Findings from this replication is expected to contribute towards 
understanding the bigger picture behind the perpetuation of energy poverty, which can potentially 
help in designing robust course of actions to alleviate it.  
3. Designing policy interventions and implementation mechanisms. 
This thesis offers key policy recommendations for India that could assist people to escape the cycle 
of energy poverty. The replication of such studies could generate further lessons that might have 
policy implications. Within the policy space, two future research avenues are pursuable. First, 
engaging with policymakers to design policy interventions that consider ways of overcoming social 
resistance to the complete rejection of harmful cooking fuels. This could involve (A) discussions 
with policymakers; (B) evaluation of existing policies; and (C) influencing changes in policies or 
developing new policies. Second, designing the mechanisms of implementing these policy 
interventions and evaluating their achievements. This could mean working with central, state, local 
governments, and communities. Insofar as the focus is on social dimensions, this will necessitate 
working with elected members and village leaders because of their local knowledge and affiliations 
with local families. This kind of policy research may be rare, but the lessons from such research 
projects will be of significant value to India and to countries suffering energy poverty.  
9.5 Overall conclusion 
The aim of this PhD thesis was to examine the way in which India’s goal to alleviate energy poverty 
is impeded by socially constructed structures, despite the country’s success in extending relevant 
infrastructure and subsidy-led policies. This thesis has demonstrated that energy poverty is a 
multifaceted problem intricately tied up with various aspects of everyday life, hence it presented a 
thorough argument stating that the alleviation of energy poverty does not depend solely on 
technological solutions. To achieve a successful shift towards the uptake and sustained use of 
modern cooking fuels, the supply of modern cooking fuels should be coupled with a means of 
addressing social resistance, which is underpinned by deeply seated beliefs, norms, and traditions. 
Policy decisions should, therefore, address the corresponding changes that are formulated with an 
understanding of social structural enablement and impediments, and move beyond the boundary of 
decisions that favour only economic and technological interventions as one-stop solutions to 
achieve modern energy for all. 
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Appendix 2-A 
The following table presents India’s HDI and energy consumption data over a period of 25 years, 
from 1990 to 2014. This data is used to showcase a relationship between the HDI and energy 
consumption in Chapter 2. The HDI data is collected from the official website of the UNDP48. The 
energy consumption data is collected from the online database of the World Bank49. The World 
Bank uses the term “energy use” per capita measured in kilograms of oil equivalent (kgoe) instead 
of per capita energy consumption. But for easy interpretation, the latter term is used in this 
document.  
Year Energy consumption (kgoe) HDI 
1990 351.34 0.43 
1991 358.66 0.43 
1992 364.40 0.44 
1993 365.83 0.45 
1994 372.56 0.45 
1995 386.47 0.46 
1996 390.81 0.47 
1997 398.77 0.47 
1998 400.88 0.48 
1999 416.37 0.49 
2000 418.68 0.49 
2001 417.38 0.50 
2002 422.63 0.51 
2003 425.63 0.52 
2004 441.06 0.53 
2005 451.14 0.54 
2006 467.55 0.55 
2007 486.55 0.56 
                                                 
48 http://hdr.undp.org/en/countries 
49 https://data.worldbank.org/indicator/EG.USE.PCAP.KG.OE?locations=IN 
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2008 503.04 0.56 
2009 546.18 0.57 
2010 563.16 0.58 
2011 579.41 0.59 
2012 600.44 0.60 
2013 606.87 0.61 
2014 637.43 0.62 
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Appendix 2-B 
The following table presents the HDI, access to electricity, and access to clean cooking fuel. This 
data is used to establish a relationship between human development and access to modern energy, 
which is presented in Chapter 2. The HDI data is obtained from the official website of the UNDP50. 
The HDI data for Indian states was available for 2007–08. The access to modern energy data, which 
is the percentage of households with access to electricity and LPG/PNG, is obtained from the 
Census of 201151.  
States 
HDI 2007–
2008 
Access to Electricity 
2011 (% of 
households) 
Access to clean cooking fuels 
(LPG/PNG) 2011 (% of 
households) 
Delhi 0.75 99.1 89.9 
Goa 0.617 96.9 72.7 
Himachal Pradesh 0.652 96.8 38.6 
Punjab 0.605 96.6 54.5 
Kerala 0.792 94.4 35.8 
Tamil Nadu 0.57 93.4 47.9 
Andhra Pradesh 0.473 92.2 35.8 
Karnataka 0.519 90.6 32.5 
Haryana 0.552 90.5 44 
Gujarat 0.527 90.4 38.3 
Uttarakhand 0.49 87 44.2 
Jammu & Kashmir 0.529 85.1 31.6 
Maharashtra 0.572 83.9 43.4 
Chhattisgarh 0.358 75.3 11.2 
Madhya Pradesh 0.375 67.1 18.2 
Rajasthan 0.434 67 22.8 
West Bengal 0.492 54.5 18 
Jharkhand 0.376 45.8 11.7 
                                                 
50 http://hdr.undp.org/en/countries 
51 http://www.censusindia.gov.in/ 
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Orissa 0.362 43 9.8 
Assam 0.444 37 19 
Uttar Pradesh 0.38 36.8 18.9 
Bihar 0.367 16.4 8.1 
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Appendix 2-C 
The following table presents the percentage of households with no electricity access and using solid 
cooking fuels of the states of India. This data is obtained from the Census of 201152. The Census 
has data on households using electricity for lighting. The data on the lack of access to electricity is 
computed by subtracting the percentage of households having electricity access from 100 percent. 
The data on the percentage of households using solid fuels is computed by adding the percentage of 
households using firewood, crop residue, animal dung cake, and coal, lignite, and charcoal. This 
data is used to prepare two heat maps: 1) percentage of households using solid cooking fuels; and 2) 
percentage of households with no electricity access in Chapter 2.  
States Lack of access to electricity (%)  Use of solid fuels (%) 
Delhi 0.9 4.4 
Chandigarh 1.6 5.2 
Daman & Diu 0.9 12.6 
Puducherry 2.3 18.4 
Goa 3.1 21.9 
Andaman & Nicobar 13.9 34.2 
Punjab 3.4 40.4 
Dadra & Nagar 4.8 41.1 
Nadu 6.6 44.4 
Mizoram 15.8 45.3 
Maharashtra 16.1 48.5 
Gujarat 9.6 52.8 
Uttarakhand 13 53.3 
Sikkim 7.5 53.4 
Haryana 9.5 54.4 
Himanchal Pradesh 3.2 58.8 
Andhra Pradesh 7.8 59.1 
                                                 
52 http://www.censusindia.gov.in/ 
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Karnataka 9.4 60.7 
Kerala 5.6 62.9 
Jammu & Kashmir 14.9 65.6 
Lakshadweep 0.3 65.7 
Arunachal Pradesh 34.3 69.5 
Manipur 30.7 71.2 
Rajasthan 33 75.9 
West Bengal 45.5 76.6 
Nagaland 18.4 78.8 
Assam 63 79.5 
Uttar Pradesh 63.2 79.8 
Madhya Pradesh 32.9 79.9 
Tripura 31.6 81.5 
Meghalaya 39.1 82.5 
Odisha 57 86.2 
Jharkhand 54.2 86.8 
Chhattisgarh 24.7 87.7 
Bihar 83.6 89.9 
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Appendix 2-D 
The following is the list of 104 articles included for content analysis in Chapter 2. These articles are 
generated through electronic databases searches.  
1. Bansal, M., R. P. Saini and D. K. Khatod (2013). "Development of cooking sector in rural 
areas in India - A review." Renewable and Sustainable Energy Reviews 17: 44-53. 
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Appendix 4-A 
Project: Social constructs of energy poverty and the resulting capability deprivations 
in rural India 
Principal investigator: 
Yuwan Malakar 
PhD Candidate 
School of Communication and Arts 
The University of Queensland, Australia 
Email: y.malakar@uq.edu.au 
Phone: +61 432 465 639 
Individual In-Depth Interview Protocol 
This protocol is developed for conducting in-depth household interviews. The intended 
participants for a household interview are both the husband and wife of the household. This 
protocol is designed in order to understand why traditional cooking practices persist in 
India. The questions will be translated into the local language and will be asked by an 
interpreter closely supervised by the principal investigator. It is expected that interviews 
will last 1.5 hours to 2 hours. The interviews will be audio-recorded, for which permission 
will be sought with each household.  
Warm-up questions: 
What is your name?  
How old are you? 
What is your and your wife’s/husband’s education level? 
How long have you been living in this village? How many households are there in this 
village? 
How many members are in your family? 
Do your children go to school? If yes, which level? 
What are your livelihood options? 
Have you changed your livelihood options (income-generating options) in the past? 
Have you ever considered changing your income-generating options? 
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Do you have relatives and close friends in this village? If yes, how many relatives and 
close friends? 
How do social structures dominate your cooking practices? 
What kind of food does your family eat? 
Which fuels do you use to cook food? 
How long have you been cooking with these fuels? 
How did you know how to cook with these fuels? Who taught you? How did you get this 
skill? 
Do your relatives and close friends cook with the same type of fuels? 
Do any of your relatives and close friends use different cooking fuel or fuels? If yes, how 
many? 
Where do you get these fuels from?  
How far do you have to go to collect these fuels? How long does it takes to fetch these 
fuels? How often do you go? How much do you bring? 
Who goes to collect cooking fuels? 
Do you go alone or with your friends for the collection of cooking fuels? 
Why do you use these fuels? 
Have you tried new cooking fuels in the past? Do you still use them? If not, why not? 
Do you use multiple fuels (both traditional and modern)? If yes, why? 
Have you ever considered changing cooking fuels? If yes, why? If not, why not? 
What restricts you from changing your cooking fuels? 
Has the type of food that your family has been eating changed? 
Why have you changed or not changed your food type? 
What kind of stoves does your family use to cook food? 
Has the stove been changed or upgraded? 
Why have you changed or not changed your stove? 
Where did you learn to light fire? 
How do you know which type of wood is suitable for cooking? 
Do you know how to store firewood? If yes, how? 
How did you know? 
What type of cooking pots do you use? 
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Have the pots been changed? If yes, why? If not, why not? 
Where did you learn how to cook? How do you know what is the right amount of water 
needed for cooking? Or which spices are required to cook certain food? Or what quantity 
of spices is needed for a specific type of food? 
Do your children cook? Do you teach your children how to cook? 
How does cooking with solid fuels affect people’s capabilities? 
What are the daily activities that require energy?  
Prioritise the activities on the basis of their importance in your life. 
What are the bases for the prioritisation? 
How do the activities contribute to improve the quality of life? 
What are the effects of biomass use on your family? 
How should energy be used to foster well-being? 
What are the sources of energy that foster well-being? 
How do you decide which fuels to use for cooking? 
What are the benefits of using biomass for cooking? 
Why are you not using other fuels for cooking? 
Would you use modern cooking fuels if given the freedom to choose? If not, why not? 
Do you discuss changing fuels at home? How often and with whom? If not, why not? 
Is there support from your community to change your cooking practice? If not, why not? If 
yes, what supports exist? Who supports? 
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Appendix 4-B 
Project: Social constructs of energy poverty and the resulting capability deprivations 
in rural India 
Principal investigator: 
Yuwan Malakar 
PhD Candidate 
School of Communication and Arts 
The University of Queensland, Australia 
Email: y.malakar@uq.edu.au 
Phone: +61 432 465 639 
Focus group discussion – discussion guide (for both male and female groups) 
The following is a discussion guide for focus group discussions (FGDs). There will be 
separate FGDs for male and female groups. The same guide will be used for both type of 
FGDs. Each FGD will recruit six to eight participants. There will be an interpreter and the 
principal investigator will moderate the FGDs using this guide. The given questions are 
only guiding questions. The moderator will ask additional questions depending on how the 
discussions progress. The questions will be translated into the local language. It is expected 
that each FGD will last 2 to 2.5 hours. The FGDs will be audio-recorded for which 
permission will be sought with the participants.  
1. Warm-up questions, such as total population or households of the village, main 
occupation, literate percentage, and major crops.  
2. Ask participants to list all the activities associated with cooking: for instance, buying 
food, cleaning vegetables, collecting firewood, cooking, and dishwashing.  
3. Timeline – ask participants to draw a timeline (a period of a decade) and see change or 
stagnation in the cooking practice (divide cooking practice using the list of associated 
activities given by the participants). Starting date can be collectively decided with the 
participants. A sample timeline is shown below.  
 
Cooking 
practice in N 
year 
Cooking 
practice in 
(N+10) year 
Cooking 
practice in 
(N+20) year 
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4. Root Cause Analysis-1(RCA) – ask participants to identify reasons for perpetuating 
traditional cooking practice. Ask participants to segregate the reasons in a cause-and-
effect sequence (first-level of causes, second-level of causes, and root causes).  
5. Root Cause Analysis-2 (RCA) – ask participants to identify reasons for not using 
modern cooking fuels. Similar to RCA-1, ask them to segregate the reasons in a cause-
and-effect sequence. A sample diagram of RCA is shown below (first-level of causes, 
second-level of causes, and root causes). 
 
 
 
 
 
 
 
 
 
 
 
Traditional cooking 
practice/Modern cooking 
practice 
First-level causes 
Second-level causes 
Root causes 
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Appendix 4-C 
 
Information Sheet for Participants 
Project: Social constructs of energy poverty and the resulting capability deprivations in rural 
India 
Principal investigator:  
Yuwan Malakar 
PhD Research Scholar 
Centre for Communication & Social Change | UQ Energy Initiative | School of 
Communication and Arts 
The University of Queensland 
Email: y.malakar@uq.edu.au 
Phone: +61 432 465 639 
 
The purpose of this study is to understand why traditional cooking practices persistent despite 
health, environmental, and social problems.  
Your participation in this project involves:  
Participation in this research is as respondent in a focus group discussion of in-depth individual 
interviews and involves no foreseeable risks above the risks of everyday living. Participation is 
voluntary and participants may choose not to participate in the discussion of any particular issue if 
they do not wish to. Confidential information gathered during the study will not be shared with 
anyone except the researchers. The participant may withdraw at any time with no consequences and 
any information already collected will be destroyed or not included. Upon request, the participant 
can be provided with a copy of the record of their participation and be given the opportunity to read 
the draft publication relevant to their contribution. The participant will not receive reimbursement. 
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Benefits of your participation in the study: 
This study has been cleared by the ethical review guidelines and processes of The University of 
Queensland. These guidelines are endorsed by the university’s Human Ethics Committee and 
registered with the Australian Health Ethics Committee as complying with the National Statement. 
You are free to discuss your participation in this study with me. If you would like to contact an 
officer of the university not involved in the study, please email the School Ethics Officer, Dr 
Natalie Collie (n.collie@uq.edu.au). 
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Appendix 4-D 
 
Informed Consent Form 
Project: Social constructs of energy poverty and the resulting capability deprivations in rural 
India 
Principal Investigator:  
Yuwan Malakar 
PhD Research Scholar 
Centre for Communication & Social Change | UQ Energy Initiative | School of 
Communication and Arts 
The University of Queensland 
Email: y.malakar@uq.edu.au 
Phone: +61 432 465 639 
Date:  
Name of Research Participant: 
I acknowledge that I have been informed of the nature of this research project and my role in it, as 
communicated to me verbally and via the research information sheet provided. In addition: 
• I understand that my interview may be audio-recorded and will be used for purposes 
related to this research only. I also understand that the researcher may take my photo to 
support the research outcomes.  
• I understand that my participation in this research is voluntary. I may refuse to answer 
any question and I remain free to withdraw my participation at any time without penalty 
or explanation.  
• I understand that this interview will be confidential. All the information that I provide 
will be stored securely and will not be described or portrayed in a way that will identify 
me in any report or publication.  
• I am aware that I may ask any further questions about the research study at any time. 
 248 | P a g e  
 
I hereby consent to take part in this research as a participant.  
Signature of Research Participant: 
 
 
Signature of principal investigator: 
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Appendix 5-A 
 
Photo 1. A house with both a wireless TV signal receiver and a bunch of firewood.  
 
Photo 2. Type of traditional stove used in the study village. 
